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ABSTRACT 
 
“Layout optimization in Woco Iberica’s warehouse” 
 
This thesis proposes some alternatives to the warehouse layout currently used by 
Woco Iberica. The aim is increasing its capacity and improve its functionality. 
First of all, data related to the number of containers stored, both in the central and 
intermediate warehouses, have been collected and processed to evaluate the required 
capacity. 
 Subsequently, various warehouse proposals have been prepared. These include 
relevant calculations, drawings and estimates received for the necessary racks. By 
comparing the proposals with each other and with the current layout and initial 
requirements, it has been possible to highlight the strengths and weaknesses of each 
proposal. 
 
 
SOMMARIO 
 
“Ottimizzazione del layout all’interno del magazzino di Woco Iberica” 
 
In questa relazione di tesi vengono proposte alcune possibili alternative al layout di 
magazzino attualmente utilizzato da Woco Iberica, con l’intento di aumentarne la 
capacità e di migliorarne la funzionalità. 
Innanzitutto sono stati raccolti ed elaborati i dati relativi al numero di contenitori 
immagazzinati, sia all’interno del magazzino centrale che di quello intermedio, al fine di 
valutare la capacità richiesta.  
Successivamente sono state delineate le varie proposte di magazzino, corredate da 
calcoli, disegni e dai preventivi ricevuti per le scaffalature necessarie. Le varie proposte 
sono state messe a confronto tra di loro, con il layout attuale e con le richieste iniziali, 
evidenziandone i punti di forza e di debolezza. 
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INTRODUCTION 
 
This thesis deals with the results of an apprenticeship done at Woco Iberica, 
regarding warehouse layout optimization. 
The layout problem is common to many companies and is often linked to the lack of 
spaces, when, for example, the factory has grown within a plant over the years, (as is 
the case for Woco Iberica) or  the layout problem has arisen from the need to reduce 
internal motion. 
At the beginning, the thesis gives a general idea of the Woco plant layout, but, as 
the analysis continues, it focuses more in detail on the central warehouse, which 
becomes the key that could solve the situation. 
The thesis is divided into six chapters. The first introduces provides a brief 
introduction of the company, the apprenticeship location and the company’s products. 
The second chapter describes the current Woco Iberica layout, including the 
warehouse, the production area and the whole plant. It goes on to indicate the problems 
that need to be solved for the current layout. 
Chapter three explains the way data has been collected and processed, and the 
issues found during these phases. Following this, it outlines the features and the 
numbers which characterize the current situation. 
The fourth chapter is the heart of the thesis, in which the problems of the current 
layout are illustrated and the new warehouse proposals are detailed with photos, 
drawings, calculations, specifications of the necessary racks and comments about the 
pros and cons of the solution. 
Chapter five deals with the fire fighting system to be installed in the warehouse in 
one of the proposals. The sprinkler system has been configured step by step, according 
to standard UNI EN 12845:2005. 
The last chapter shows the estimates provided by the various companies contacted 
to supply the racks and underlines the presence of less evident costs and profits. At the 
end, the warehouse proposals are compared to facilitate the final choice. 
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Chapter 1 
THE COMPANY BACKGROUND 
 
1.1  The Woco Group 
 
The Woco Group, born from the merger of several companies listed in Europe, is 
currently one of the most innovative multinationals in the automotive industry business.  
The company specializes in the production of rubber and plastic items, to eliminate 
the noise and vibration of a vehicle, making the driving experience more pleasurable. 
The group is split into three areas: 
• Woco Automotive, divided into three product segments: 
− Woco Acoustics: specialized in functional solutions related to the internal 
combustion engine, such as acoustic components (air conduit components, 
air intake systems and intake modules) and valve cover modules (plastic 
cylinder head covers with integrated crankcase pressure controls, oil 
separators and decouplers); 
− Woco Actuators: specialized in all control functions related to internal 
combustion engines, including actuators for turbochargers, pneumatic 
actuators, sensors, valves and electronic controls;  
− Woco Polymersystem: specialized in the development of rubber technology 
for the production of molded parts (pedal covers, buffer, preformed hoses), 
gearbox covers, various types of seals and gaskets or diaphragms; 
• Woco Michelin AVS (Anti-Vibration System), born in collaboration with 
Michelin, to combine Michelin’s competencies related to tires and chassis with 
Woco’s know-how on vibration technology. This allows the companies to 
provide better vibration solutions in products such as suspensions, decoupling 
elements for the steering lock, or exhaust system hangers. 
• Woco Industry, uses its company know-how for applications in other fields to 
make components for household appliances, pipeline systems and measuring 
and control systems. 
CHAPTER 1 
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With the main objective of delivering flawless, first-class products on time and with 
an all-encompassing service, all members of staff, in their respective roles, are 
responsible for achieving this aim, and everyone sees their efforts as links in the overall 
process chain. Therefore, to ensure a high level of security in all these processes, the 
Woco Group has obtained DIN ISO 9001:20001 and ISO/TS 16949:20022 certification. 
Moreover, inside their plants, Woco implements high environmental standards, in 
accordance with certification ISO 14001:20043, which is regularly renewed. 
The Woco Group has major car manufacturers among its clients. These include 
Audi, BMW, Ford, Honda, Mitsubishi, Nissan, Opel, Peugeot, Porsche, Renault, Seat, 
Skoda, Volkswagen, and Volvo.  
The readiness to follow the customers where they need support, has taken Woco to 
all locations relevant to automobile production. This international expansion, which 
started at the end of the 1960s, was a logical consequence of the closeness found in 
                                                 
1 DIN ISO 9001:2000: standard which indicates the requirements of quality management systems for use in any 
organization which designs, develops, manufactures, installs and/or services any product or provides any form of 
service. 
2 ISO/TS 16949:2002: techincal specification which includes American (QS-9000), German (VDA6.1), French 
(EAQF) and Italian (AVSQ) standards related to quality systems for the automotive business, with the aim of 
eliminating the need of various certifications to satisfy customer expactations. 
3 ISO 14001:2004: international specification for an Environmental Management System (EMS). 
Figure 1.1.1: Woco Group sales per area.
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customer relations and the basis for short delivery times and direct exchange. Thus, 
logistics, location and currency advantages could be exploited consistently. 
The maps in Figure 1.1.2 and 1.1.3 show the worldwide presence of Woco. 
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Figure 1.1.2: Woco plants in the world. 
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Figure 1.1.3: Woco plants in Europe. 
 
Because of the continuous innovation in products and services, the Woco mark is a 
leader in this constantly growing market. This is demonstrated by the sales trend shown 
in recent years and illustrated in Figure 1.1.4: 
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Figure 1.1.4: Sales progress chart. 
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1.2 Woco Iberica 
 
Woco Iberica S.A.4 (Figure 1.2.1) was founded in 1990 in Soria5, through an initial 
collaboration with local businesses. 
 
 
 
 
Within the group, the plant in Soria belongs to the Woco Michelin AVS business 
area and is dedicated to the production of items that reduce noise and vibration inside 
vehicles. 
Over the years, because of the increase in sales, staff has grown considerably, 
rising from 20 units, to the current 200, including employees and operators. In addition 
to this, there is temporary staff employed by a job agency (SYS), to make the 
production more flexible depending on variation demand for the products. 
 
 
                                                 
4 S.A.: Sociedad Anonima, from the Spanish PLC (Public Limited Company) 
5 Soria: Spanish town situated in the autonomous country of Castilla y Leon. 
 
Figure 1.2.1: Plant in Soria.
CHAPTER 1 
 11
Experience and technology, resulting from the collaboration of Woco and Michelin, 
have ensured that the company has won the confidence of the major manufacturers in 
the automotive business. 
 
 
1.3 The products 
 
The products manufactured by Woco Iberica aim to eliminate noise and vibration 
caused by the engine, the exhaust pipe, the gearbox, the radiator and shock absorbers, 
with the ultimate goal of maximizing comfort in the driver and passenger compartment. 
 
Figures 1.3.1-5 show some examples of products. 
 
 
 
 
 
 
 
 
 
 
Figure 1.3.1: Exhaust pipe hanger for AUDI A2. 
Figure 1.3.2: Radiator support for Volkswagen. 
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Figure 1.3.3: Catalyst support for Audi 8. 
Figure 1.3.4: Chassis support for BMW Premier.
Figure 1.3.5: Engine support for Skoda. 
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Chapter 2  
PURPOSE OF THE ANALYSIS 
 
2.1 Plant layout 
 
The Woco Iberica plant (Figure 2.1.1) is located in the industrial complex of Soria in 
an area of about 3.400 square meters. The plant is split into two areas: the production 
area and the warehouse. 
The production area (Figure 2.1.2) includes the vulcanization department (Figure 
2.1.4 and 2.1.5) and the assembly department. The former has 27 mould presses, 
where the rubber flows to form the components. For each cycle, the mould can create 
from a minimum of 8 pieces, if they are big, to a maximum of 64, if they are small. 
A typical defect of this processing system is the presence of burrs, that is, an excess 
of material in thin layers on the work piece, at the division plane between the two halves 
of the moulds and at the injection channels (which make rubber flow inside the cavities). 
For this reason, the work pieces are often deburred. The deburring takes place 
immediately near the machine for the simplest pieces or by SYS staff (temporary 
employment agency), which carries out this task exclusively for the most complex 
pieces, in the workshop area closest to the warehouse. 
The assembly department (Figure 2.1.6) consists of 9 machines which are used to 
assemble some of the parts produced in the vulcanization department with other metal 
or plastic components, to obtain macro-components, as requested by the main 
customers. 
The production area has also an intemediate warehouse (Figure 2.1.7) (highlighted 
in yellow on the map) between the assembly and vulcanization departments, two 
spaces for the offices, the rest area used by operators during breaks, the area where 
the maintenance equipment is stored, areas where ovens and saunas are located to 
make specific treatments to the workpieces, and finally the area where weighing and 
packaging operations are completed, before storing the final products. 
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Figure 2.1.1: Map of Woco Iberica plant. 
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Figure 2.1.2: Map of the production area. 
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The central warehouse (Figure 2.1.3) is used for the storage of rubber, other raw 
materials (plastic or metal) and final products awaiting shipment. Inside this warehouse 
there is also an office, an area for mould storage and cleaning, and the area where 
nonconforming (NC) products are registered. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figura 2.1.3: Map of the central warehouse. 
 
The courtyard outside is primarily used as a car park for employees, whereas the 
area closest to the warehouse is used for stacking empty plastic and metal boxes 
(Figure 2.1.8 and 2.1.9). This is because of an agreement with the rubber suppliers and 
with customers for the return of some empty containers (for example, resistant or of 
value). Secondly, the courtyard is used to store rubber waste and other hazardous and 
toxic substances, before these are removed by a disposal firm. Finally, this is also the 
space where trucks can stop for loading and unloading, no more than one at a time 
because of the small extension. 
 
NC 
OFFICE 
 
MOULDS 
STORAGE 
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AREA 
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Figure 2.1.4 and 2.1.5: Vulcanization department. 
 
 
     Figure 2.1.6: Assembly department.                                             Figure 2.1.7: Intermediate warehouse  
between assembly and vulcanization department. 
 
 
Figure 2.1.8 e 2.1.9: Empty boxes in the courtyard. 
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2.2 Problems of the current layout  
 
Currently, there are the following problems in the Woco Iberica layout: 
• lack of space in the production area, that makes manoeuvring the forklift truck 
more difficult; 
• existence of an intermediate warehouses within the production area, which 
reduces the area available in the workshop: 
− storage zone of raw materials near the entrance to the warehouse, 
− storage zone of semi-finished products between the vulcanization and 
assembly departments, 
− storage zone of final products between the vulcanization and assembly 
departments; 
• very large weighing and packaging zone; 
• chaotic central warehouse; 
• sub-optimal use of the courtyard. 
 
It is apparent that these problems are linked primarily to the reduced availability of 
space within the plant. Therefore it would be necessary to try and exploit it to its best, 
since intervening directly on this limit would be very complex and expensive. 
The primary consideration should be the redistribution of the products stored in the 
intermediate warehouse. This could be obtained by extending the courtyard area 
currently used to store empty containers, and using the space which could be made 
available in the assembly area, the maintenance laboratory and the central warehouse. 
 
CHAPTER 3 
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Chapter 3  
ANALYSIS OF THE CURRENT SITUATION 
 
3.1 The central and intermediate warehouses 
 
First of all, the current situation has been analysed in relation to the central 
warehouse and the storage area between the assembly and vulcanization departments 
(intermediate warehouse), calculating how many cases are usually located in each 
area. 
Proposals for a new central warehouse will be described later in this thesis, with the 
aim of increasing its capacity, to contain the material that is currently in the intermediate 
warehouse. This would increase the production area available for other uses. 
Before collecting data about the quantity of containers stored, the warehouses have 
been divided into various areas, depending on the yellow lines drawn on the floor of the 
workshop or depending on the way each area is used.  
 
• Zone 1: intermediate warehouse – raw materials and final products of the 
assembly department; 
• Zone 9: intermediate warehouse – half-finished products of the vulcanization 
department to be deburred, raw materials and final products of the assembly 
department; 
• Zone 10: stand – raw materials for the assembly department; 
• Zone 12: intermediate warehouse – half-finished products of the vulcanization 
department to be deburred; 
• Zone 13: half-finished products to be deburred; 
• Zone 15: weighing and packaging zone; 
• Zone 16: weighing and packaging zone; 
• Zone 17: equipment for the maintenance laboratory; 
• Zone 18: intermediate warehouse: raw materials for the vulcanization 
department; 
• Zone A: central warehouse – final products (Figure 3.1.2); 
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• Zone B: central warehouse – raw materials, rubber and final products; 
• Zone C: central warehouse – rubber; 
• Zone D: central warehouse – rubber (Figure 3.1.3); 
• Zone E: central warehouse – raw materials (Figure 3.1.4); 
• Zone FG: central warehouse – raw materials, rubber and final products (Figure 
3.1.5); 
• Zone H: central warehouse – raw materials; 
• Zone Q: central warehouse – carboard for packaging; 
• Zone reception - shipment: central warehouse – raw materials and final 
products. 
 
In the maps in Figure 3.1.1 and 3.1.6, the blue lines correspond to the yellow lines 
drawn on the floor, which form the boundaries of the storage areas; the red areas 
represent the zones where material is stored outside of the space provided. This is 
because sometimes the areas marked by yellow lines (which should be used to store 
the boxes) are not sufficiently wide, so the containers are placed outside the lines or in 
other unmarked areas. The green area, within zone D, is used as a recharging point for 
the forklift truck and is always left empty. 
The arrows indicate the exit door: the left one leads to the production area, whereas 
the right one leads to the courtyard. 
CHAPTER 3 
 21
 
Figure 3.1.1: Areas inside the central warehouse. 
 
 
 
Figure 3.1.2, 3.1.3, 3.1.4 and 3.1.5: The central warehouse. 
To the
production
area
To the 
courtyard 
central aisle
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Figure 3.1.6: Zones inside the production area. 
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3.2 Loading units 
 
Often in the workshop, according to customer requirements, various types of 
packages are used, even for the same type of product. As a result of this, it is important 
to distinguish the different types of packages using Table 3.2.1 (below), which indicates 
the size of each one and the related figure. The height of KLT Woco containers can 
vary, the same is true for the size of the cp (cardboard K5, K25 or other, above a pallet) 
and pallets. 
 
Dimensions (cm) 
    Figure Package 
W L H 
3.2.1 gibo 80 120 100 
3.2.2 gibo+cp 80 120 100 
3.2.3 Jaula Michelin 100 120 70 
3.2.4 Michelin 100 120 80 
3.2.5 KTP cardboard 70 110 70 
3.2.6 KTP plastic 80 120 95 
3.2.7 KLT 100 120 100 
3.2.8 KLT Woco 80 120 various 
3.2.9 Bel Woco 70 110 75 
3.2.10 VW 0001 100 120 70 
3.2.11 Udalbide 80 120 60 
3.2.12 BMW 60 80 60 
3.2.13 TRW 52 80 60 
3.2.14 oven 92 95 160 
3.2.15 VW 110848 100 120 60 
 VW 110656 100 120 100 
3.2.16 cp various   
 pallet various   
 
Table 3.2.1: Dimensions of the various packages. 
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  Here are the figures showing the packages indicated in the table.  
Figure 3.2.1: gibo 80x120x100                                      Figure 3.2.2: gibo+cp 80x120x100 
Figure 3.2.3: Jaula Michelin 100x120x70                        Figure 3.2.4: Michelin 100x120x80 
 
Figure 3.2.5: KTP cardboard 70x110x70                         Figure 3.2.6: KTP plastic 80x120x95 
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Figure 3.2.7: KLT 100x120x100                                              Figure 3.2.8: KLT Woco 80x120xvarious 
Figure 3.2.9: Bel Woco 70x110x75                                   Figure 3.2.10: VW0001 100x120x70 
 
 
Figure 3.2.11: Udalbide 80x120x60                           Figure 3.2.12: BMW 60x80x60 
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    Figure 3.2.13: TRW 52x80x60 
 
                                    Figure 3.2.14: oven 92x95x160 
 
 
Figure 3.2.15: VW110848 100x120x60 
 
                       
                                         Figure 3.2.16: example of cp 
 
It is necessary to consider the content of each package in the warehouse; as a 
matter of fact, Woco Iberica produces several components with different identification 
codes, and receives various raw materials and types of rubber from different suppliers, 
each with its own code. Besides, the boxes are often stacked on 4 or more layers, so 
that is not possible to read the labels directly. Therefore, a distinction has only been 
made between rubber (gomma), raw materials (mp), final products (pf), semi-finished 
products (sl), cardboard for packing (to be placed within gibo or to compose K5 or K25 
boxes), or empty (vuoto). 
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3.3 Data collection 
 
Data has been collected over 13 working days. The amount of each type of box in 
each area and its contents has been counted for each day. Table 3.3.1 is an example of 
the table used to collect data: it refers to the observations made on 12/03/2007 for zone 
9. It is also useful to collect information on how many levels are generally built with 
each type of container (max column), so as to know how it would be possible to make 
the most of the available height. 
 
Zone Dim 1 Dim 2 Height Type Content Quantity 
Max 
column 
9 80 120 100 gibo pf 14 3 
9 80 120 100 gibo mp 1 1 
9 80 120 100 gibo sl 36 4 
9 100 120 70 VW0001 pf 0  
9 80 120 60 Udalbide mp 24 4 
9 100 120 100 KLT vuoto 0  
9 100 120 150 KLT vuoto 0  
9 80 120 100 gibo+cp pf 0  
9 52 80 60 TRW pf 6 2 
9 100 120 100 KLT Woco pf 0  
9 80 120 60 cp pf 0  
9 80 120 70 cp pf 0  
9 80 120 80 cp pf 2 1 
9 80 120 90 cp pf 0  
9 80 120 100 cp pf 0  
9 80 120 110 cp pf 0  
9 80 120 60 cp mp 1 1 
9 80 120 70 cp mp 2 1 
9 80 120 80 cp mp 0  
9 80 120 90 cp mp 0  
Table 3.3.1: Data collected for each zone every day 
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3.4 Data processing 
 
The average and maximum number has been calculated, related both to the amount 
of cases and to the highest column for each type of package, to have, for each area 
and for each type of container, the average and maximum amount recorded, the 
average maximum column (which, for simplicity, will be regarded as the average 
column, although it approximates the real value by excess) and the highest column 
recorded. 
Subsequently, the quantity of containers has been divided by the number of stacking 
levels (column), to have as a result the number of containers that, on average, lie on 
the floor. This value has been multiplied by the basis dimensions of the case so as to 
obtain the engaged area. To calculate the engaged volume, the result has been 
multiplied by the column height. The calculation has been carried out keeping separate 
average values and the maximum values. 
Table 3.4.1 shows the calculations relative to the zone A of the central warehouse, 
the same has been done for all other zones identified (Appendix B). Totals are 
highlighted in yellow and appear, for all the zones, in the summary Table 3.4.2. 
      on the floor m2 m3 m2 m3 
D 1 D 2 H Type Cont 
av 
num
max 
num
av 
col
max 
col
mean max
av 
area 
av 
vol 
max 
area
max 
vol 
80 120 100 red pa 63,15 99,00 5,08 6,00 12,44 16,50 11,94 60,63 15,84 95,04
80 120 100 gibo+cp pa 0,23 2,00 1,50 2,00 0,15 1,00 0,15 0,22 0,96 1,92 
70 110 70 KTP carton pa 0,46 6,00 2,00 2,00 0,23 3,00 0,18 0,25 2,31 3,23 
100 120 80 Michelin goma 16,31 26,00 6,80 7,00 2,40 3,71 2,88 15,66 4,46 24,96
100 120 70 VW 0001 pa 2,69 7,00 3,33 6,00 0,81 1,17 0,97 2,26 1,40 5,88 
100 120 100 KLT pa 9,85 27,00 3,20 4,00 3,08 6,75 3,69 11,82 8,10 32,40
100 120 100 KLT mp 1,38 3,00 3,00 3,00 0,46 1,00 0,55 1,66 1,20 3,60 
80 120 50 cp pa 0,15 1,00 1,00 1,00 0,15 1,00 0,15 0,07 0,96 0,48 
80 120 60 cp pa 0,31 2,00 1,00 1,00 0,31 2,00 0,30 0,18 1,92 1,15 
80 120 70 cp pa 0,08 1,00 1,00 1,00 0,08 1,00 0,07 0,05 0,96 0,67 
80 120 90 cp pa 0,23 1,00 1,00 1,00 0,23 1,00 0,22 0,20 0,96 0,86 
80 120 100 cp pa 0,92 4,00 1,43 2,00 0,65 2,00 0,62 0,89 1,92 3,84 
80 120 110 cp pa 1,77 7,00 1,57 2,00 1,13 3,50 1,08 1,87 3,36 7,39 
       TOT 97,54 186,00     22,80 95,75 44,35 181,43
Table 3.4.1: Calculations related to zone A of the central warehouse. 
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The Table 3.4.2 presents the general results in squared meters, for areas, and cubic 
for volumes. 
Zone 
average 
quantity 
average 
area 
average
volume 
max 
quantity 
max 
area 
max 
volume 
1 19,08 15,40 16,73 98,00 65,13 81,75 
9 86,23 23,89 65,85 160,00 54,53 124,99 
stand 10 17,54 16,28 12,47 51,00 46,06 39,00 
12 22,62 9,57 21,35 51,00 20,32 45,57 
13 11,92 11,45 11,45 27,00 25,92 25,92 
15 13,54 9,30 12,64 44,00 26,02 39,98 
16 12,69 10,54 12,79 37,00 24,42 36,24 
17 29,67 25,99 28,38 34,00 29,69 33,58 
18 57,50 27,87 51,26 146,00 62,69 133,49 
A 97,54 22,80 95,75 186,00 44,35 181,43 
B 66,54 22,42 57,46 274,00 75,14 242,56 
C 79,77 15,02 68,12 150,00 27,35 116,97 
D 89,31 18,52 78,78 134,00 23,78 111,89 
stand E 18,85 17,10 16,47 28,00 25,97 23,62 
FG 218,18 113,93 188,08 464,00 129,41 398,62 
H 50,31 26,04 49,84 137,00 51,17 126,64 
Q 57,23 23,19 76,85 70,00 26,44 95,27 
rec-ship 64,23 21,08 59,29 171,00 56,85 152,90 
TOTAL 1012,73 430,39 923,55 2262,00 815,24 2010,43 
Table 3.4.2: Summary relating to all zones identified. 
 
Using the data in the table above we can estimate the percentage of space engaged 
in each zone (saturation), dividing these values by those relating to the usable area in 
each zone. In Table 3.4.3 there are some areas, for which two distinct usable areas(*) 
have been indicated: the first one refers to the areas enclosed by yellow lines, while the 
second one includes the area that is currently used for storage. Figure 3.4.1 shows the 
size of each analysed area. 
The average and maximum engaged area have been taken into consideration and, 
given that the time when the various maximum values have been registered (which 
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leads to overestimate the maximum saturation) has not been taken into account, we 
have considered also 75% of maximum saturation, deemed a figure more 
representative of reality. Table 3.4.3 presents the results of the saturation calculated 
using the three different methods explained and uses different colours to highlight 
saturations greater than 100%, shown on Figure 3.4.2, 3.4.3 and 3.4.4. 
 
Zone 
usable  
area 
max 
engaged 
area 
saturat
(max) 
% 
saturat 
(0,75max)
% 
mean 
engaged 
area 
saturat
(mean)
% 
1 39,92 65,13 163,15 122,36 15,40 38,59 
*9 39,56 54,53 137,84 103,38 23,89 60,39 
*9 42,76 54,53 127,53 95,64 23,89 55,87 
stand 10 6,84 46,06 168,35 126,26 16,28 59,51 
*12 7,52 20,32 270,21 202,66 9,57 127,26 
*12 15,75 20,32 129,02 96,76 9,57 60,76 
13 50,00 25,92 51,84 38,88 11,45 22,89 
15 25,90 26,02 100,46 75,35 9,30 35,90 
16 20,72 24,42 117,86 88,39 10,54 50,88 
17 52,30 29,69 56,77 42,58 25,99 49,69 
18 12,00 62,69 522,42 391,81 27,87 232,27 
A 52,29 44,35 84,82 63,61 22,80 43,60 
B 41,09 75,14 182,89 137,17 22,42 54,56 
C 52,29 27,35 52,30 39,23 15,02 28,73 
*D 59,48 23,78 39,98 29,99 18,52 31,15 
*D 48,56 23,78 48,97 36,73 18,52 38,15 
stand *E 7,44 25,97 87,26 65,45 17,10 57,45 
*E 14,00 25,97 46,38 34,78 17,10 30,53 
FG 140,30 129,41 92,24 69,18 113,93 81,21 
H 28,80 51,17 177,67 133,26 26,04 90,41 
*Q 32,76 26,44 80,71 60,53 23,19 70,77 
*Q 47,88 26,44 55,22 41,42 23,19 48,42 
rec-ship 112,85 56,85 50,38 37,78 21,08 18,68 
Table 3.4.3: Calculation of saturations 
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Figure 3.4.1: Dimensions of warehousing zones. 
CHAPTER 3 
 32
 
Figure 3.4.2: Zones with maximum saturation over 100%. 
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Figure 3.4.3: Zones with 75% of maximum saturation over 100%. 
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Figure 3.4.4: Zones with average saturation over 100%. 
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Table 3.4.3 and related figures show that the most critical areas are the intermediate 
warehouse between vulcanization and assembly departments, within the production 
area, and B and H areas, within the central warehouse. 
 
 
3.5 The current warehouse capacity  
 
To complete the analysis of the current situation, it is important to calculate the 
capacity of each zone of the central warehouse, as well as to count how many 
containers are directly accessible (without moving others) and thus calculate the 
selectivity (indicator of the ease with which the material is taken) given by the ratio 
between number of accessible containers and capacity. 
Table 3.5.1 shows the calculations carried out for each zone. The word "row" 
indicates each area delimited by yellow lines within each zone. Generally, every zone 
has 11 rows, except for zone H (which has 3), zone D (only 9 rows are actually used) 
and the shipping-receiving area, which is not marked. This area, in fact, should be used 
to store goods for short periods, before shipment, or shortly after unloading. However 
goods are currently kept there for longer periods. Therefore, to calculate the capacity of 
the reception-shipping area, an aisle has been kept next to zone A, 3,60m wide, and it 
has been assumed there were 11 rows 
marked by yellow lines, as is the case for 
other areas.  
For simplicity, it has been considered to 
store almost exclusively gibos, which 
represent the greatest number of 
containers used and are of standard 
dimensions. Sometimes, some rows store 
only one type of container different from 
gibos. For this reason, in some cases, the 
Table 3.5.1 specifies the type of container 
and assignes different values to the entries 
“containers per row” and “levels”. 
The calculation of the number of Figure 3.5.1: Rows considered in the current 
warehouse 
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containers per row is quite easy, given the dimensions of the container and of the row, 
but the estimate of the number of containers that can be stacked on top of each other 
(levels) is slightly more complex. This depends not only on the container height, but 
also on its weight, consequently the table includes the average levels observed for each 
zone. Multiplying the number of rows of each zone, by the number of containers per 
row, by the number of level currently stacked, we have obtained the capacity of each 
zone and, consequently, the total capacity of the central warehouse under current 
conditions. 
 
 rows 
containers
per row 
levels capacity
containers 
accessible 
selectivity
A 9 5 5 225 
A michelin 1 5 8 40 
Q cardboard 1 13 2 26 
25 
 
0,09 
 
B 10 4 4 160 14 0,09 
C 10 5 5 250 15 0,06 
D 9 5 4 180 12 0,07 
E stand 24 24 1,00 
FG 2 11 5 110 
FG michelin 2 11 8 176 
FG cp 6 11 2 132 
FG 1 11 4 44 
 
31 
 
 
0,07 
 
H 3 6 2 36 3 0,08 
rec-ship 11 5 5 275 13 0,05 
TOTAL    1678 137 0,08 
Table 3.5.1: Capacity and selectivity of the zones of central warehouse. 
 
Table 3.5.2 summarizes the capacity and provides calculations of the saturation of 
each area of the warehouse and the total saturation. The total has been calculated 
twice, that is, with and without the capacity available in the reception-shipment zone, as 
it is only partially used at the moment. 
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AQ B C D E FG H 
rec-
sh 
TOTAL 
TOTAL 
(without 
rec-sh) 
Maximum 
capacity 
291 160 250 180 24 462 36 275 1678 1403 
Average quantity 
measured 
154 66 79 89 18 218 50 64 741 741 
Maximum 
quantity 
measured 
256 274 150 134 28 464 137 171 1614 1614 
75% Maximum 
quantity 
measured 
192 205 112 100 21 348 102 128 1210 1210 
Average 
saturation 
0,53 0,42 0,32 0,50 0,79 0,47 1,40 0,23 0,44 0,53 
Maximum 
saturation  
0,88 1,71 0,60 0,74 1,17 1,00 3,81 0,62 0,96 1,15 
 75% Maximum 
saturation 
0,66 1,28 0,45 0,56 0,88 0,75 2,85 0,47 0,72 0,86 
Table 3.5.2: Saturation of the central warhouse zones. 
 
 This analysis confirms the critical state of zones B and H, while, taking into 
consideration the maximum saturation, zones FG and E also prove to be critical, and 
consequently so is the whole warehouse, even if not with alarming values. 
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Chapter 4  
ANALYSIS OF PROPOSALS FOR THE CENTRAL 
WAREHOUSE 
 
4.1 Problems of the central warehouse 
 
Problems which could currently occur in the warehouse, are the following: 
• rubber, raw materials and final products are not stored in a dedicated area, but 
can be situated in various zones of the warehouse, sometimes not in close 
proximity to each other;  
• most materials are stored in stacked containers, that makes it difficult to access 
cases following to the FIFO method, so that this method is seldom used. It 
would be important to use the FIFO method especially for rubber, as it 
deteriorates after a few months; 
• there are many boxes, containing different materials, which are stacked next to 
one another, in such a way that sometimes is not possible to see the nature of 
the material stored. As a result, there are failures or delays in finding the 
material, or access difficulties for the forklift truck. 
 
Unfortunately, the space within the central warehouse is reduced by the presence of 
the area where moulds are stored and cleaned, of the office, and of the area reserved 
for non-conformities. All these areas must be considered not movable. 
Since the initial objective was to reduce the area of intermediate warehouse, in 
Table 4.1.1 the total number of cases has been estimated for the intermediate 
warehouses (TOT Intermediate), for the central warehouse (TOT Central) and, adding 
these results, altogether (TOTAL). 
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Zone Average quantity Max quantity 
1 19,08 98,00 
9 86,23 160,00 
stand 10 17,54 51,00 
18 57,50 146,00 
TOT Intermediate 180,35 455,00 
TOT Central 741,95 1614,00 
TOTAL 922,30 2069,00 
Table 4.1.1: Packages in the intermediate warehouse, in the central one and in total. 
  
This table is useful for checking whether the new central warehouses proposed 
could contain more packages than those already stored there, for example those 
located in the intermediate warehouse.  
First of all, cases are separated by content, that is rubber, raw materials, final 
products, or other, to know the capacity that would be required for the various sections 
of the warehouses. Again, the calculation is performed twice: the first one (Table 4.1.2) 
takes into account only the central warehouse, while the second one (Table 4.1.3) 
includes intermediate warehouses. 
  
 
 
 
 
 
 
 
 
CENTRAL 
WAREHOUSE 
average maximum
75% 
maximum 
rubber-gomma 249,69 488,00 366,00 
raw materials-mp 195,64 483,00 362,25 
final products-pf  222,08 520,00 390,00 
total1 667,41 1491,00 1118,25 
semifinished products-sl 24,63 53,00 39,75 
total2 692,04 1544,00 1158,00 
cardboard 38,08 47,00 35,25 
other 11,84 23,00 17,25 
TOTAL 741,95 1614,00 1210,50 
Table 4.1.2: Quantities of the various materials stored in the central warehouse. 
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Table 4.1.3: Quantities of the various materials stored in the central and intermediate warehouses. 
 
 
4.2 Proposal for the rubber warehouse 
 
As the first issue for rubber is applying the FIFO method, it could be useful to have a 
dynamic rack warehouse, that allows for independent store-in and store-out. For 
example, material is loaded from the higher side and retrieved from the opposite side 
(as shown in Figure 4.2.1). Racks are slightly inclined and are provided with small 
rollers, to advance the goods to the retrieval position using their own weight (Figure 
4.2.3). 
 
 
Figure 4.2.1: How a dynamic racks works.  
 
This warehouse should contain many varied packages. These are shown in Table 
4.2.1. 
CENTRAL+ 
INTERMEDIATE 
average maximum
75% 
maximum 
rubber-gomma 281,19 544,00 408,00 
raw materials-mp 259,33 647,00 485,25 
final products-pf  241,40 617,00 462,75 
total1 781,92 1808,00 1356,00 
semifinished products-sl 73,32 128,00 96,00 
total2 855,24 1936,00 1452,00 
cardboard 38,08 47,00 35,25 
other 28,99 86,00 64,50 
TOTAL 922,30 2069,00 1551,75 
Store-out Store-in
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Figure 4.2.2: Dimensions of the bay. 
 
Dimensions (cm) 
Type 
Width Lenght Height 
Gibo 80 120 100 
KTP plastic 80 120 95 
KTP cardboard 70 110 70 
Cp 80 120 60 
Michelin 100 120 80 
Jaula Mich 100 120 70 
Table 4.2.1: Dimensions of rubber packages. 
 
CALCULATIONS 
In any case, the rack space must accomodate all the packages. As Table 4.2.1 
indicates, the maximum dimensions are 100cm width and 100cm height. 120cm has not 
been chosen as width because of the shape of the feet of the containers, which may 
prevent it running on the rollers. Basically, the size of the spaces is larger, because 
there must be some empty space (15cm 
above the boxes and 5cm on each side) 
and the thickness of the rack (10cm both 
for the horizontal basis and 10cm for the 
vertical column): at the end, each space 
will measure 120cm width and 125cm 
height (Figure 4.2.2). 
Since the company currently uses 88 
different types of rubber and, for most of 
these, there is an average stock of 1 or 2 
containers, it is important to have many 
directly accessible spaces to access the 
material and also to avoid long queues, that 
would contain an excessive amount of packages. 
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A site that could be suitable is the FG 
zone. First of all, it is necessary to create a 
passage 3,60m wide from the office and from 
the area where moulds are cleaned and 
stored. This will allow forklift trucks to 
manuovre without difficulty. The space 
available is marked in Figure 4.2.4 by green 
lines. Black lines mark parts of the current 
warehouse that cannot be moved, whereas 
spaces where materials have been stored until 
now are delimited by blue lines.  
 
 
 
 
 
Figure 4.2.4: Current warehouse and space available for the rubber warehouse. 
 
Following this, we have been calculated how many levels and how many racks can 
fit. The number of levels depends on vertical reach of the forklift trucks. Those used in 
Woco reach about 5m. 
Figure 4.2.3: Dynamic racks.  
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It is assumed that: 
− the angle of inclination of the rack is 4 degrees, 
− the maximum length that can be used on the floor is =L 9,70m,  
− each space is 120cm )(a  wide and 125cm )(h  high, 
− length of packages often equals 120cm )(s , 
− the maximum height reachable by forklift trucks is 5m )(H . 
Using this information the following can be calculated: 
• The real length where the packages are stored measures ==
4cos
LLr  
72,9
4cos
70,9 = m. 
• First level on the store-in side is === 4tan*70,94tan*1 Lh 0,68m high. 
• Number of levels reachable by the fork trucks is 
⎡ ⎤ 44,325,1
68,051 ==⎥⎥
⎤⎢⎢
⎡ −=⎥⎥
⎤⎢⎢
⎡ −=
h
hHN . 
• Number of packages that can fit in each level of rack is 
⎣ ⎦ 81,82,1
72,9 ==⎥⎦
⎥⎢⎣
⎢=⎥⎦
⎥⎢⎣
⎢=
s
LN rc .  
Inside the actual FG zone, 15,25m is available between the wall and the central 
passage. Using all this space to host dynamic racks, 12 have been counted as follows: 
⎣ ⎦ 129,122,1
50,1550,15 ==⎥⎦
⎥⎢⎣
⎢=⎥⎦
⎥⎢⎣
⎢=
a
N f racks. If 13 racks were placed, 15,6m would be 
required, which is still acceptable. 
But to gain access to more packages, instead of adding the 13th rack beside the 
passage, a traditional pallet rack 9,7m long and 1,2m wide would be better: 
− number of levels ⎡ ⎤ 4425,1
5 ==⎥⎥
⎤⎢⎢
⎡=⎥⎥
⎤⎢⎢
⎡=
h
HN ; 
− each level of the rack contains ⎣ ⎦ 1141,1185,0
70,9 ==⎥⎦
⎥⎢⎣
⎢=cN  cases (80cm wide 
plus 5cm free between cases). 
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RACK DIMENSIONS 
Finally, for the rubber warehouse the following are necessary: 
• 12 dynamic racks 9,70m long (in plane), about 1,20m wide, with 4 levels, 
• 1 traditional pallet rack 9,70m wide and 1,20m long, with 4 levels (ground+3). 
 
Figure 4.2.5 shows how the racks would be placed in the FG area. The rack fully 
coloured beside the central passage, is the only pallet rack. It can be observed that the 
total area for the rubber warehouse slightly exceeds the space reserved delimited by 
green lines. 
 
 
Figure 4.2.5: Proposal for the rubber warehouse. 
 
CAPACITY 
Consequently, there would be:  
• 44411 =⋅  packages (all directly accessible) on a traditional pallet rack,  
• 3848412 =⋅⋅  packages (48 accessible) on dynamic racks, 
with a total capacity of 428 spaces, 92 directly accessible and as a result selectivity 
is 21%. 
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SPACES LOCALIZATION 
To keep information about where the various types of rubber are stored in the 
dynamic racks, it is important to assign codes to the various spaces. For example, a 
name could be given to each rack (from B to O, while “A” could be the name of the 
traditional pallet rack), followed by a number which indicates the level (1-4).  
An additional number could specify where the case is located in the dynamic rack: 
whether the case is the first that can be stored-out, or the second or the third one, etc. 
Of course, this number would add useful information, but when a case is removed, 
automatic updating, should be properly implemented in a warehouse database. 
 
PROS AND CONS 
The greatest advantages of dynamic racks is that they allow the use of the FIFO 
method and have good selectivity (especially when the same reference is stored in one 
or more levels of the rack). 
On the other hand, the inclination of the racks takes up useful space in height, that, 
could otherwise allow for another level. Obviously, the cost of these kind of racks is 
much higher than the cost of the currently used traditional racks and of stacks (without 
racks). 
 
 
4.3 First proposal for the raw materials and final products warehouse 
 
Currently, the other half of the warehouse is used for stacking rubber, raw materials 
and final products.  
In Figure 4.3.1, the space available to introduce any sort of rack for the new raw 
materials and final products warehouse is marked in green. The area along the wall is 
not completely available because of some pipes hanging at 3m. However, the space 
below these is still usable. 
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Figure 4.3.1: Current warehouse and space available for the raw materials and final products warehouse. 
 
To increase the number of 
accessible cases (in comparison 
with the current situation), coupled 
pallet racks could be used so that 
there are two racks, one beside the 
other, an aisle (Figure 4.3.2) wide 
enough for the forklift trucks (at least 
3,60m), two racks, a passage, and 
so on. The racks should be 1,2m 
deep, because almost all  containers 
have this dimension. Usually, 
containers are placed so that the 
longer side faces the forks of the 
forklift trucks to assure greater 
stability when being moved. 
However, moving the shorter side 
should not be a problem (especially 
Figure 4.3.2: An aisle between two pallet racks. 
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if boxes are not too heavy and the wood underneath the gibos is not damaged). The 
only thing that could happen with heavy loads on pallets is that they could break if bent. 
To avoid this, an additional long support on the rack between the two existing supports 
could be added.  
 
CALCULATIONS 
Each module (aisle+2 racks) measures 3,60m +1,20m +1,20m = 6,00m and the 
warehouse is 30,60m long, therefore  ⎣ ⎦ 51,500,6
60,30 ==⎥⎦
⎥⎢⎣
⎢  modules can be included 
leaving 60cm in excess to add to the width of the 5 aisles, expanding them to 3,70m. 
Therefore, there is enough space for 10 racks: 8 in couples and 2 separated near 
the side walls. The 5 racks on the left, near the production area, can be reserved for 
raw materials and those on the right, near the courtyard, for the final products. 
The racks can be up to 14m long and the central passage between these racks and 
the rubber warehouse cannot get too narrow. 
Since there are many low cardboard boxes and other containers that have various 
heights, it would be preferable not to have the same height for all levels of racks, so as 
to gain a level. It could be decided that the first level should be on the ground, the 
second one at 0,90m, the third one at 2,10m, then at 3,30m and 4,50m, so that the first 
level would be reserved for lower boxes, 3 levels would contain boxes of average height 
and the fifth level for the highest boxes. 
Consequently, each level of the rack (14m long and 1,20m wide) can hold 
⎣ ⎦ 164,1685,0
14 ==⎥⎦
⎥⎢⎣
⎢ containers 0,80m×1,20m (the most common), all directly accessible.  
Because of the structure of the rack (Figure 4.3.3), probably only 15 containers per 
level can fit: if each module measures 2,70m and can contain 3 gibos, only 5 modules 
(13,50m) can be placed in a length of 14m, equivalent to 15 gibos. 
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Gibos or KLT are stackable and are often used to package raw materials or final 
products, so, instead of placing two racks near the side walls, it is more convenient to 
use this space for stacked gibos carrying the same reference. It would be preferable not 
to put two of the expected racks in the area of final products, to avoid lack of space for 
these types of containers, which are often used. 
There is also the possibility of putting a few cases under the pipes because there is 
a small free area 3,70m ×1,60m = 5.92 m2 (except for the corner used to charge the 
forklift trucks), which could hold 6 containers stacked on 2 levels. 
 
RACK DIMENSIONS 
The requirements for the first proposal of the raw materials and final products 
warehouse are 6 traditional pallet racks 14m long and 1,2m wide, with 5 levels 
(ground+4) of different heights. 
Figure 4.3.4 shows how the racks would be placed in the area. The pink rectangles 
represent the traditional pallet racks, whereas violet rectangles show the places where 
cases would be stacked.  
On the left, there is the raw materials zone and on the right the final products zone. 
As can be seen, the total area for the warehouse slightly exceeds the space 
reserved delimited by green lines. 
Rack for 24 pallets: 
1 Module 5.648mm long, 
composed of 2 modules 
2.700mm long and 5.000mm 
high.  
Levels: ground + 3 
Load capacity per level: 3.000 
kg 
Maximum separation between 
levels: 1.500mm 
Figure 4.3.3: Standard dimensions for a pallet rack.  
Basic set consisting of 2 modules Extension module
CHAPTER 4 
 49
 
Figure 4.3.4: First proposal for the raw materials and final products warehouse. 
 
CAPACITY 
In the raw materials area of the warehouse, there would be: 
• 3004515 =⋅⋅  containers on the racks (all directly accessible); 
• 90615 =⋅  gibos stacked beside the wall (16 accessible); 
• 2 containers near the truck charge area (1 accessible); 
• 24226 =⋅⋅  containers stacked under the pipes (6 accessible). 
As a result, the maximum capacity is 416 cases, of which 322 are directly 
accessible: the selectivity is very high, 77%. 
In the final products area there would be: 
• 1502515 =⋅⋅  cases on racks (all directly accessible); 
• 80516 =⋅  gibos stacked beside the wall (16 accessible); 
• 1602516 =⋅⋅  gibos or KLT stacked out of racks (32 accessible); 
• 24226 =⋅⋅  cases stacked under the pipes (6 accessible). 
As a result, the maximum capacity is 414 cases, of which 204 are directly 
accessible: the selectivity 49%. 
CHAPTER 4 
 50
Moreover, areas H and E, which would remain as they are now, have a capacity 
respectively of 36 containers (3 accessible) and 24 containers (all accessible).  
Table 4.3.1 summarizes the most important data about the first warehouse proposed. 
 
WAREHOUSE 1 Raw Materials Final Products Rubber H E TOTAL
Maximum Capacity 416 414 428 36 24 1318 
Accessibile Cases 322 204 92 3 23 644 
Selectivity 0,77 0,49 0,21 0,08 1,00 0,49 
Table 4.3.1: Features of warehouse 1. 
 
SPACES LOCALIZATION 
In this case, to localize the single space where a case can be, a three coordinate 
system could be used: 
− a letter to identify the rack or the line where cases are stored,   
− a number for the column (from 1 to 15), 
− a number for the level (1-5). 
 
PROS AND CONS 
Traditional pallet racks allow very high selectivity, that is, to see and access directly 
all the cases stored.   
Unfortunately this layout requires a number of rather wide aisles, moreover 
excessively high racks cannot be installed, because the forklift trucks used need a lot of 
space to manouvre and cannot reach over 5m. For these reasons, a large part of the 
available area and volume is wasted.  
 
 
4.4 Second proposal for the raw materials and final products warehouse 
 
To achieve greater storage capacity and to make maximum use of space, mobile 
pallet racks can be used (Figure 4.4.1). This kind of pallet rack is fixed on carriages, 
which can be moved on rails, pushed manually, or motor-driven. With this technology it 
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is possible to push racks together so that no aisle remains open (Figure 4.4.2 and 
4.4.3). 
Therefore, mobile pallet racks can be placed in the same area, which in the first 
proposal is reserved for raw materials and final products, providing more available 
space. The two walls, where there are doors 
to go in and out the warehouse, are left free to 
place gibos or other stackable containers; 
then it is necessary to keep the two aisles (at 
least 3,60m wide), whereas the remaining 
space can be used in its entirety to install 
racks. The remaining space is about 20,70m 
long, but must include a further aisle. 
 
 
CALCULATIONS 
Therefore if it is assumed that each pair of racks 
measures 2,50m, ⎣ ⎦ 684,650,2
60,370,20 ==⎥⎦
⎥⎢⎣
⎢ −  couples of 
racks can fit or, rather, 6 pairs plus a single rack, that is 
13 racks with a movable aisle ( ) 45,450,234,060,3 =⋅+ m 
wide. 
Also, these racks can be up to 14m long, but 
probably there is the same problem described previously 
because of the modules of racks, so that each level can 
contain 15 cases.  
The idea is to obtain 5 levels in each rack, as per the 
pallet racks of the first proposal. 
 
RACK DIMENSIONS 
For this warehouse proposal 13 mobile pallet racks 
  
Figure 4.4.2: Systematic 
drawing of a conventional 
pallet rack installation.   
 
 
Figure 4.4.3: Up to 50% 
space-saving with a mobile 
pallet-rack installation.
Figure 4.4.1: Mobile pallet racks. 
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are needed, of which 3 non-mobile. These racks should be 14m long and 1,20m wide, 
with 5 levels of different heights. The aisle must not be less than 3,70m wide. 
Figure 4.4.4 shows how racks would be placed in the area. The light blue rectangles 
represent the non-movable pallet racks, the other non-coloured rectangles represent 
the mobile pallet racks, whereas blue rectangles show the places where cases would 
be stacked.  
On the left, there is the raw materials zone and on the right the final products zone. 
 
Figure 4.4.4: Second proposal for the raw materials and final products warehouse. 
 
CAPACITY 
In this way the raw materials and final products area could contain: 
• 90615 =⋅  gibos stacked beside the wall, on the raw materials side (15 
accessible); 
• 97513515 =⋅⋅  cases on the racks ( 3004515 =⋅⋅  directly accessible); 
• 80516 =⋅  gibos stacked beside the wall, on the final products side (16 
accessible). 
As a result, the warehouse has a maximum capacity of 1.145 containers, of which 
331 directly accessible: selectivity is 29%. 
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Leaving the rubber dynamic racks, zone H and zone E unchanged, relevant 
information about the second warehouse proposed is in Table 4.4.1. 
 
WAREHOUSE 2 
Raw 
Materials
Final 
Products
Rubber H E TOTAL
Maximum Capacity 1145 428 36 24 1633 
Accessibile Cases 331 92 3 23 449 
Selectivity 0,29 0,21 0,08 1,00 0,27 
Table 4.4.1: Features of warehouse 2. 
 
SPACES LOCALIZATION 
To localize the single space where a case can be, a three coordinate system could 
be used, as explained for the first proposal: 
− a letter to identify the rack or the line where cases are stored,   
− a number for the column (from 1 to 15), 
− a number for the level (1-5). 
 
PROS AND CONS 
This kind of warehouse allows an ideal use of the space available and to use the 
FIFO method quite easily.  
The main problem it causes, apart from the high cost, is the waiting time spent while 
the racks move: this could be partially solved by a proper positioning of the most 
frequently moved cases on the central racks, or on the fixed racks, which are always 
accessible, to reduce the moving of all the racks.   
 
 
4.5 Third proposal for the raw materials and final products warehouse 
 
Another solution for the area reserved to raw materials and final products is very 
similar to the one currently used: stacking cases. Yellow lines are drawn on the floor to 
distinguish the areas where stackable containers without racks can be stored. 
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CALCULATIONS 
It is still necessary to keep 3,70m for aisles and, if it is assumed to have 3 aisles (2 
side and 1 central), there is ( ) 50,19370,360,30 =⋅− m long of remaining space, which 
could fit ⎣ ⎦ 229,2285,0
50,19 ==⎥⎦
⎥⎢⎣
⎢  containers 80cm wide and 120cm long. 
Since central areas would be accessible through two corridors, while areas beside 
the walls would be accessible only through one, the latter should contain fewer cases. 
Therefore, each central area is wide enough to contain 7 containers in a row and so is 
( ) 95,5785,0 =⋅ m ≈ 6m wide, while side areas contain 4 cases and are 
( ) 4,3485,0 =⋅ m ≈ 3,5m wide. 
In length all these areas can measure 15,60m, that is ⎣ ⎦ 1155,1135,1
60,15 ==⎥⎦
⎥⎢⎣
⎢  lines, 
except for the zone in which 2 lines have to be left free to charge forklift trucks. 
Figure 4.5.1 shows how this warehouse would be divided. Green lines bound the 
various areas in which material would be stored. 
 
Figure 4.5.1: Third proposal for raw materials and final products warehouse. 
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CAPACITY 
Therefore, assuming that on average 4 containers are stacked, the following can be 
placed in the raw materials area: 
• 144494 =⋅⋅  containers (12 accessible) in the zone beside the wall; 
• 3084117 =⋅⋅  containers (27 accessible) in the central zone. 
The following can be placed in the final products zone: 
• 1764114 =⋅⋅  containers (14 accessible) in the zone beside the wall; 
• 3084117 =⋅⋅  containers (27 accessible) in the central zone. 
As a result, the warehouse has a maximum capacity of 1424 containers, of which 
198 directly accessible: selectivity is 14%. 
Leaving the rubber dynamic racks, zone H and zone E unchanged, relevant 
information about the third warehouse proposed is in Table 4.5.1. 
 
WAREHOUSE 3 
Raw 
Materials
Final 
Products
Rubber H E TOTAL 
Maximum Capacity 452 484 428 36 24 1424 
Accessibile Cases 39 41 92 3 23 198 
Selectivity 0,09 0,08 0,21 0,08 1,00 0,14 
Table 4.5.1: Features of warehouse 3. 
 
In case there were difficulties in stacking cardboard cases, it could be possible to 
use 4 racks (2 of them 2,70m wide, and the others 5,40m wide placed in substitution of 
the first row nearest to the central aisle) to get the same final capacity.  
 
SPACES LOCALIZATION 
To localize the position of a case in this warehouse the method already 
implemented in Woco could be used: each warehousing area is named with a letter and 
each line of material has a number from 1 (closest to the central aisle) to 11 (nearest 
the wall). 
In addition to this information, the position of the material within the line (1 to 4 in the 
side zones or 1 to 7 in the central zones) and the level at which it has been stacked 
could also be specified. Unfortunately, keeping all additional information up to date 
would be quite complex, because the removal of a single case would modify the 
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position of the cases stacked above it, or, in a worst scenario, of the cases stored in the 
whole line. 
 
PROS AND CONS 
This way of warehousing is the cheapest (there is no need for racks) and allows for 
the greatest number of containers to be stored.  
On the other hand, it has the same problems of the current warehouse, such as the 
difficulty in applying the FIFO method and in searching and picking goods. 
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Chapter 5 
FIREFIGHTING SYSTEM 
 
5.1  The fire hazard 
 
A fire hazard is any situation in which there is a greater than normal risk of harm to 
people or property due to fire. Fire hazards can take the form of ways that fires can 
easily start, such as a blocked cooling vent, or overloaded electrical system, ways fires 
can spread rapidly, such as an insufficiently protected fuel store or areas with high 
oxygen concentrations. Fire hazards include things which, in the event of fire, pose a 
hazard to people, such as materials that produce toxic fumes when heated or objects 
that block fire exits. 
In relation to the fire hazard, a proper fire protection system must be designed, 
which takes into account two equally important components: 
• Passive fire protection measures are intended to prevent a fire or to contain 
a fire in the fire compartment of origin, thus limiting the spread of fire and 
smoke for a limited period of time, as determined by the local building code 
and fire code. Passive fire protection measures, such as firestops, fire walls, 
and fire doors, are tested to determine the fire resistance rating of the final 
assembly. 
• Active fire protection measures deal with detection and suppression by 
automatic or manual means. The fire is detected either by locating the smoke, 
flame or heat, and an alarm is sounded to enable emergency evacuation as 
well as to dispatch the local fire department. The fire is extinguished by a fire 
extinguisher or a standpipe system or a fire sprinkler system, which 
automatically releases water, or a gaseous or foam-based fire suppression 
system, to suppress a fire when a release mechanism is activated by heat.  
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5.2  Sprinkler system 
 
Losses from fires in buildings protected with sprinklers are estimated to be 1/10 of 
those in unprotected buildings. 
In buildings fully protected by sprinklers: 
• 99% of fires were controlled by sprinklers alone, 
• 60% of fires were controlled by the spray from no more than 4 sprinklers. 
An automatic sprinkler system is designed to detect a fire and extinguish it with 
water in its early stages or hold the fire in check so that extinguishment can be 
completed by other means. Therefore, sprinkler systems are intended to either control 
the fire or to suppress the fire. Control mode sprinklers are intended to control the heat 
release rate of the fire to prevent building structure collapse, and pre-wet the 
surrounding combustibles to prevent fire spread. The fire is not extinguished until the 
burning combustibles are exhausted or manual extinguishment is effected by 
firefighters. Suppression mode sprinklers are intended to result in a severe sudden 
reduction of the heat release rate of the fire, followed quickly by complete 
extinguishment, prior to manual intervention. 
A sprinkler system consists of a water supply (or supplies) and one or more sprinkler 
installations; each installation consists of a set of installation main control valves and a 
pipe array fitted with sprinkler heads. The main elements of a typical installation are 
shown in Figure 5.2.1. 
 
Figure 5.2.1: Main elements of an automatic sprinkler system. 
Key: 
1 Sprinkler head 
2 Riser 
3 Design point 
4 Distribution pipe spur 
5 Arm pipe 
6 Main distribution pipe 
7 Control valve set 
8 Riser 
9 Range pipes 
10 Drop 
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TYPES OF SPRINKLER 
• Wet pipe. These are the most common systems and are used in buildings 
where there is no risk of freezing. They are quick to react because water is 
always in the pipes above the sprinkler heads. Wet systems are required for 
multi-storey or high-rise buildings and for life safety.  
• Alternate. As the name suggests, Alternate systems can have the pipes full of 
water for the summer and be drained down and filled with air (under pressure) 
for the winter. This is important for buildings that are not heated. 
• Dry pipe. The pipes are filled with air under pressure at all times and the water 
is held back by the control valve. When a sprinkler head opens, the drop in air 
pressure opens the valve and water flows into the pipework and onto the fire. 
Dry pipe systems are used where wet or alternate systems cannot be used. 
• Pre-action. Like dry pipe systems, the pipes are filled with air but water is only 
let into the pipes when the detector operates (e.g. smoke detectors). Pre-
action systems are used where it is not acceptable to have the pipes full of 
water unless there is a fire. 
 
HOW SPRINKLERS WORK 
All areas of the building to be protected are covered by a grid of pipes with sprinkler 
heads fitted into them at regular intervals. Water from a tank via pumps or from the 
town main (if it can give enough flow) fill the pipes. 
Each closed-head sprinkler is held closed by either a glass bulb heat-sensitive 
device or a metal fusible link. The glass bulb or link applies pressure to a seal, (pip 
cap), which prevents water from flowing until the ambient 
temperature around the sprinkler reaches the designated 
temperature of the individual sprinkler head. A sprinkler 
head will spray water into the room if sufficient heat reaches 
the bulb and causes it to shatter (the hot gases from a fire 
are usually enough to make it operate). Each sprinkler 
activates independently when the predetermined heat level 
is reached. The design intention is to limit the number of 
sprinklers that operate to only those above the fire, thereby concentrating the available 
water from the water source over the point of fire origin. This limits any damage to 
Figure 5.2.2: Different types
of sprinkler heads.  
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areas where there is no fire and reduces the amount of water needed. 
 
The sprinkler heads are spaced, generally on the ceiling, so that if one or more 
operate there is always sufficient flow of water. The flow is calculated so that there is 
always enough to control a fire taking into account the size and construction of the 
building and the goods stored in it or its use. 
Sprinkler heads can be placed in enclosed roof spaces and into floor ducts to 
protect areas where a fire can start without being noticed. In a large warehouse 
sprinklers may be placed in the storage racks as well as the roof. 
At the point where the water enters the sprinkler system there is a valve. This can 
be used to shut off the system for maintenance. For safety reasons it is kept locked 
open and only authorised persons should be able to close it. If a sprinkler opens and 
water flows through the valve it lets water into another pipe that causes a bell to ring. In 
this way the sprinkler system both controls the fire and gives an alarm using water, not 
electricity.  
 
 
5.3 Standard UNI EN 12845:2005 
 
Standard UNI EN 12845:2005 specifies requirements and provides 
recommendations for the purchase, design, installation, testing, inspection, approval, 
operation and maintenance of automatic sprinkler systems in buildings and industrial 
plants. This ensures that such equipment will function as intended throughout its life. 
The systems may not be required to operate for many years, but always need to be 
ready to do so. 
Figure 5.2.3: A sprinkler going into action. 
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The standard covers only the types of sprinkler specified in EN 12259-1. 
The requirements and recommendations of the standard are also applicable to any 
addition, extension, repair or other modification to a sprinkler system. They are not 
applicable to water spray or deluge systems. 
UNI EN 12845:2005 covers the classification of hazards, provision of water supplies, 
components to be used, installation and testing of the system, maintenance, and the 
extension of existing systems, and identifies construction details of buildings which are 
the minimum necessary for satisfactory performance of sprinkler systems conforming to 
the standard. 
The standard also covers sprinkler kits for which a kit comprises the components 
necessary to complete the installed sprinkler system. 
The standard does not cover water supplies to systems other than sprinklers. Its 
requirements can be used as guidance for other fixed fire fighting extinguishing 
systems, however, provided that any specific requirements for other fire fighting 
extinguishing supplies are taken into account. 
The requirements are not valid for automatic sprinkler systems on ships, in aircraft, 
on vehicles and mobile fire appliances or for below ground systems in the mining 
industry.  
Sprinkler systems to EN 12845 are designed to extinguish, or at least control, fires 
in the early stages of development.  
EN 12845 provides full details on pipe sizing, sprinkler head placement, water 
supplies, alarms, valves, pumps, commissioning and maintenance. 
The following is a very brief run through of the content on EN 12845. 
 
Extent of sprinkler protection 
Sprinklers should be installed in all areas of the building, although it is permissible to 
exclude sprinklers in certain locations: e.g. toilets/washrooms of non-combustible 
materials; enclosed staircases not containing combustible materials. 
 
Classification of occupancies and fire hazard 
Buildings, and their contents, are defined by a number of categories, or hazard 
classifications. 
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Light hazard LH 
Low fire loads with low combustibility and no single compartment greater than 
126m2 with a fire resistance of at least 30mins.  
Typically: Schools and other educational institutions, offices (certain areas) and 
prisons. The maximum protected area for LH is 10,000 m2 per control valve. 
Ordinary hazard – which is split into 4 groups 
Where combustible materials with a medium fire load and medium combustibility are 
processed or manufactured. The maximum protected area for OH is 12,000m2 per 
control valve. 
OH1 Typically: Cement works, sheet metal product factories, abattoirs, dairies, 
hospitals, hotels, libraries (excluding book stores), restaurants, schools, offices. 
OH2 Typically: photographic labs, car workshops, bakeries, breweries, car parks, 
museums. 
OH3 and OH4 Typically industrial processes and buildings with a high combustible 
load. 
Materials can be stored in occupancies classified OH if certain conditions are met. 
High hazard 
High Hazard Process – HHP covers occupancies where the materials concerned 
have a high fire load and high combustibility and are capable of developing a quickly 
spreading or intense fire. 
High Hazard Storage – HHS covers the storage of goods where the height of 
storage exceeds certain limits. 
 
Hydraulic design criteria 
A table gives water density (Design density, mm/min) and areas of coverage (Area 
of operation, m2) for sprinklers required by the standard, depending on the hazard 
class. 
 
Water supplies 
Water supplies need to be capable of providing the required flow rates for the 
system and should have sufficient capacity to ensure the that the sprinklers can remain 
in operation for the periods given in a table, depending on the hazard classification. 
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Type of water supplies 
Water supplies can be town mains, storage tanks, pressure tanks and inexhaustible 
sources. For fully calculated systems the minimum water volume required is calculated 
by multiplying the demand flow by the operation duration. 
 
Installation type and size 
There are a number of different types of sprinkler system: wet, pre-action, dry and 
alternate.  
Wet pipe installations should be considered for buildings where the ambient temp 
will not allow frost damage and where it will not exceed 95°C. Trace heating of pipework 
is permissible to provide protection from potential frost damage. Dry pipe installation 
shall be installed only where there is a possibility of frost damage or the temperature 
exceeds 70°C, e.g. in drying ovens. 
 
Spacing and location of sprinklers 
Sprinkler heads should be installed according to suppliers recommendations, these 
will give an indication as to the area of coverage of a single head. It is important to 
locate the sprinkler heads away from obstructions and at certain distances from walls 
and the ceiling level. 
The standard gives indications about the maximum area of coverage for pendant 
sprinklers, which discharge downwards, and for sidewall sprinklers, where the 
discharge is outward in a half-paraboloid discharge. 
 
Pipe sizing and layout 
Fully calculated systems require all pipe sizing to be done by hydraulic calculation. It 
is also possible to pipe size using a pre-calculated method, one where some work is 
done from tabulated information.  
Pipe friction loses are calculated using the Hazen-Williams formula: 
85,1
87,485,1
51005,6 QL
dC
p ⋅⋅⋅
⋅=  
where: 
p  is the pressure loss in the pipe, bar 
L  is the equivalent length of pipes and fittings, m 
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Q  is the flow through the pipe, L/min 
d  is the mean internal diameter of the pipe, mm 
C  is a constant for the type and condition of the pipe (given in a table). 
Water velocity shall not exceed 6m/s through valves and 10m/s through any other 
point in the system. 
The Standard also gives tables for ‘equivalent lengths’ for fittings and valves. 
 
Pipework 
The Standard requires that all underground pipes should have sufficient corrosion 
resistance. Above ground pipes, downstream of the control valve, will generally be 
either steel or copper. All pipework should be easily accessible, not buried in concrete 
floors. 
Steel pipework can be welded. Welds need to be continuous and the weld should 
not interfere with the flow of water in the bore of the tube. Copper pipes may be used 
downstream of any steel piping and shall be joined by either mechanical joints or by 
hard soldering, using fittings according to EN 1254. Copper to steel joints have to be 
flanged, using stainless steel bolts. 
Precautions need be taken to avoid galvanic corrosion. 
  
Commissioning 
All pipework is to be hydrostatically tested for 2 hours at a pressure of 15 bar or 1,5 
times, the maximum working pressure, whichever is the greater. Faults found in the 
system must be corrected and the test undertaken again. Regular tests are required 
weekly and monthly to be carried out by the system user. 
When the system is completed and tested the installer is required to provide the 
user with a completion certificate, along with documents detailing the system. This 
documentation should include notes of any part of the system that does not meet the 
requirements of the Standard for whatever reason. 
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5.4 Firefighting sprinkler system in the warehouses proposed 
 
The requirements of standard UNI EN 12845:2005 can be used to design a 
firefighting sprinkler system for the warehouses proposed, as fire from burning rubber 
can be adequately stopped by water. This design will establish the location of the 
sprinkler heads and the layout of piping, without calculating the size of pipes or the 
performance characteristics of the required pumps. 
 
HAZARD CLASS 
First of all, the hazard class of the warehouses has been defined. Since the 
maximum storage height exceeds the limit of 4m, given in 6.2.2, the warehouses are 
classified as High Hazard Storage. 
The overall fire hazard of stored goods is a function of the combustibility of the 
materials being stored, including their packaging, and of the storage configuration. 
To determine the required design criteria when stored goods are involved, the 
procedure shown in Figure 5.4.1 will be followed. 
 
 
Figure 5.4.1: Flow chart for determining the class required for storage. 
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The features of Woco’s warehouse leads to the categorisation methodology 
reported in Annex B of standard UNI EN 12845:2005, which helps to identify the 
Material factor (M).  
 
MATERIAL FACTOR 
Since the warehouse stores raw rubber, final products in rubber and other raw 
materials (some in plastic and some in metal), Material factor 4 has been chosen, 
defined as “Materials which are predominantly expanded plastic (more than 40% by 
volume) or materials of similar energy content”. In fact expanded plastic and rubber 
have similar heat of combustion (about 42 MJ/kg). 
 
CATEGORY 
Defining Material Factor 4, the storage configurations are not relevant to determine 
the category of the warehouse, which in any case is category IV (Table B.1 of standard 
UNI EN 12845:2005). 
 
STORAGE CONFIGURATION 
The storage configuration is classified as follows: 
− ST1: free standing or block stacking; 
− ST2: post pallets in single rows, with aisles not less than 2,4m wide; 
− ST3: post pallets in multiple (including double) rows; 
− ST4: palletized rack (beam pallet racking); 
− ST5: solid or slatted shelves 1m or less wide; 
− ST6: solid or slatted shelves over 1m and no more than 6m wide; 
Typical examples of storage configurations are given in Figure 5.4.2. 
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Figure 5.4.2: Storage Configuration. 
 
Considering the warehouses proposed, it is possible to identify: 
− ST1, where cases are stacked, in the third proposal for the raw materials and 
final products warehouse; 
− ST4, where cases are on beam pallet racks, that is the traditional pallet rack 
and the racks used for the mobile warehouse (first and third proposal for the 
raw materials and final products warehouse); 
− ST6 for rubber dynamic rack (proposal for the rubber warehouse), because 
of the rollers (which would prevent the water from flowing to the lower levels). 
In relation to the storage configuration, Table 5.4.1 requires specific limitations, 
moreover, before consulting Table 5.4.2, it is important to recall the maximum heights of 
storage in the various proposals. 
 
 
ST1 ST4 
ST2 ST3 ST 5/6
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Table 5.4.1: Limitations and protection requirements for different storage configurations. 
 
The maximum height for cases to be stacked (ST1), in the third proposal for raw 
materials and final products warehouse, has been considered of 4m. For ST1 and 
category IV, the layout limitation indicated in Table 5.4.1 is already met, because the 
maximum block is in an area of 100m2. 
Cases on traditional pallet racks (ST4) would reach 5,7m in height. For ST4 the 
layout limitation is observed, since all aisles are at least 3,60m wide. However, 
intermediate sprinklers are recommended (not required). 
On the mobile pallet racks (ST4), goods reach 5,7m in height, but there is only one 
aisle for the whole warehouse, so intermediate sprinklers are recommended. 
For ST6 (dynamic racks), Table 5.4.1 provides the following layout limitations or 
additional protections.  
− Either the aisles separating rows shall be no less than 1,20m wide (which is 
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not applied for dynamic racks), or storage blocks shall be no more than 150 
m2 in the plan area, that is almost true (9,70x 15,60=151,32m2). 
− Intermediate sprinklers are required (applicable in dynamic racks). 
The goods in dynamic racks reach heigh of 5,850m. 
The notes of Table 5.4.1 are always adhered to, in fact the ceiling is 8m high, so it is 
always less than 4m above the highest level of stored goods (NOTE1) and in any case, 
aisles are wider than 3,60m (NOTE2). NOTE 3 does not deal with Category IV. 
Table 5.4.2 specifies the appropriate design density and area of operation according 
to the category and maximum permitted storage height for the various types of storage 
with roof or ceiling protection only. More specifically, the storage heights indicated in the 
table are considered the maximum for efficient sprinkler protection where sprinklers are 
only provided at the roof or ceiling. 
Unfortunately, the only case that appears to be feasible using Table 5.4.2 is the 
traditional pallet rack one (ST1), while the others cannot be found there.  
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Where storage heights exceed these limits or where the distance between the top of 
the storage and the roof or ceiling exceeds 4m, intermediate levels of in-rack sprinklers 
should be provided. Table 5.4.3 indicates the maximum permitted storage height above 
the top level of in-rack protection. However, before consulting this table, the sprinkler 
system needs to be designed more in detail. 
 
Table 5.4.2: Design criteria for HHS with roof or ceiling protection only. 
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Table 5.4.3: Design criteria for roof or ceiling sprinklers with in-rack sprinklers. 
 
CEILING SPRINKLERS 
First of all, to protect the whole warehouse, the location of ceiling sprinklers has 
been decided following the rule shown in Figure 5.4.3. S and D are the distances 
between sprinklers, which, for High Hazard Storage, cannot be higher than 3,7m. 
Moreover, the maximum area per sprinkler is 9m2. On the other hand, it has to be 
considered that sprinklers shall not be installed at intervals of less than 2m except for 
intermediate sprinklers in racks. 
 
Figure 5.4.3:Ceiling sprinklers spacing. 
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The warehouse area is of 24,108340,3560,30 =× m2 and considering the limit of 9m2 
per sprinkler, ⎡ ⎤ 12136,1209
24,1083 ==⎥⎥
⎤⎢⎢
⎡  sprinklers must be installed at the ceiling: 11 on 
the longer side and 11 on the shorter side. So the distance between them amounts to 
8,2
11
60,30 = m on the longer side and 2,3
11
40,35 = m on the shorter one, both less than the 
maximum distance allowed.  
Additionally, it has to be taken into account that no more than four sprinklers can be 
installed on any range pipe. As a result, the location of the sprinkler at the ceiling and of 
the pipes is shown in Figure 5.4.4.  
 
 
Figure 5.4.4: Ceiling sprinklers location in the warehouse. 
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The warehouse height is 8m and the ceiling sprinklers are supposed to be installed 
at 7m. This is because a clear space must be maintained below the deflector of roof 
and ceiling sprinklers of at least 1,0m.  
To continue this kind of analysis, the second proposal (Figure 5.4.5) has been 
chosen among the three warehouses, to give an example of how to apply the standard. 
 
 
Figure 5.4.5: Warehouse layout according to the second proposal. 
 
The standard requires in-rack sprinklers both for the dynamic racks and for mobile 
racks, because they are higher than the limit allowed in Table 5.4.2. 
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IN RACK SPRINKLERS 
Although already explained earlier in this document, the following features are a 
recap of how the rubber warehouse has been dimensioned:  
- category IV, 
- storage configuration ST6, 
- height of good till 5,85m, 
In accordance with Table 5.4.2 and 5.4.3, the height of storage has to be protected 
with the addition of in-rack sprinklers.  
The in-rack sprinklers, for this kind of storage configuration, shall be installed above 
each shelf (including the top shelf if the roof or ceiling sprinklers are more than 4m 
above the goods or water access to the goods is restricted), and located as shown in 
Figure 5.4.6: single rows of sprinklers shall be centered above shelves and the vertical 
distance between rows shall not exceed 3,5m. 
 
 
Figure 5.4.6: Location of intermediate sprinklers in type ST5 and ST6 storage. 
 
The distance from the end of the shelf parallel to the range pipe lines to the nearest 
sprinkler shall be half the sprinkler spacing along the range lines or 1,4m, whichever is 
less. 
These dynamic racks are 9,70m long, 1,20m wide and have 4 levels. As the ceiling 
sprinkler should be installed at 7m and the lowest side of the 4th level of goods reaches 
5,5m (Figure 5.4.7), the distance between the sprinkler and the goods is of 1,5m, so no 
additional sprinklers are required for the top shelf.  
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Figure 5.4.7: Relevant measures of dynamic rack. 
 
On the contrary, for each one of the other 3 shelves additional sprinklers have to be 
planned: in the longer side, ⎡ ⎤ 446,380,2
70,9 ==⎥⎥
⎤⎢⎢
⎡  sprinklers must be added, so the 
distance between them is of 4,2
4
70,9 = m, while the distance between the sprinkler and 
the end of the shelf is of 1,2m. In the shorter side, the distance of the sprinkler from the 
end of the shelf is 0,6m, so as to be central. The vertical distance between shelves, and 
consequently between sprinklers, is 1,35m (Figure 5.4.7). The sprinkler and pipe 
location for each level is illustrated in Figure 5.4.8 and the front view is given by Figure 
5.4.9.  
 
Figure 5.4.8: In-rack sprinklers location in the rubber warehouse. 
 
5500 
2000 
1000 
1350 
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As shown in these figures, the in-rack sprinkler system has to be very well 
integrated to the dynamic rack structure to ensure that water from sprinklers could 
penetrate the stored goods. 
The clearance between the sprinkler 
deflectors and the top of the storage shall be 
not less than 0,10m for flat spray sprinklers and 
0,15m for other sprinklers. 
On the whole, there would be 1443412 =⋅⋅  
in-rack sprinklers. Since more than 50 
intermediate level sprinklers would be installed 
in the racks, they shall not be fed from the 
same control valve set as the roof or ceiling 
sprinklers, and the control valve set shall be no 
less than 100mm in diameter, as the standard 
requires. 
For High Hazard Storage, standard UNI EN 
12845:2005 suggests the use of wet pipe sprinkler system and allows conventional and 
spray sprinklers, both for the ones at the ceiling and the ones in-rack, whereas flat 
spray sprinklers are allowed only in-rack. 
The design density for the roof or ceiling sprinklers shall be a minimum of 7,5 
mm/min over an area of operation of 260m². In fact in Table 5.4.2 for a maximum 
storage height under intermediate sprinkler of 2m ( Figure 5.4.7), the design density is 
10mm/min. 
If goods are stored above the highest level of intermediate protection, the design 
criteria for the roof or ceiling sprinklers shall be taken from Table 5.4.3, which indicates 
for 1,60m (but actually is 1m – Figure 5.4.7) of maximum permitted storage height 
above the top level of in rack protection a design density of 7,5 mm/min. 
Standards require additional features the system should have, these are described 
in the following paragraphs. 
Water supplies shall be capable of automatically furnishing at least the required 
pressure/flow conditions of the system. If the water supply is used for other fire fighting 
systems, each water supply shall have sufficient capacity for the minimum duration of 
90 minutes. 
The pipe for HHS (except intermediate level sprinklers) shall be sized according to: 
Figure 5.4.9: Front view of in-rack 
sprinkler location. 
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− the design density, the spacing of the sprinklers, the K-factor of sprinkler used 
(115);  
− the pressure/flow characteristic of water supply;  
anyway no pipe shall have a nominal diameter of less than 25 mm. 
The pressure at the hydraulically most unfavourably situated sprinkler, when all the 
sprinklers in the area of operation are in operation (121 ceiling sprinklers or 144 in-rack 
sprinklers), shall be not less than 0,50 bar in HHS (except for in-rack sprinklers) and 
2,00 bar for in-rack sprinklers. 
The equilibrium water velocity shall not exceed 6 m/s through any valve or flow 
monitoring device or 10 m/s at any other point in the system, for the stabilized flow 
condition at the demand point the total number of sprinklers assumed to be in 
simultaneous operation. 
The request of the standard of introducing in racks sprinklers cannot be applied to 
the mobile racks, because of the collision of the rigid sprinklers feeding pipes with the 
racks, during their motion. That means standard UNI EN 12845 cannot be applied to 
this kind of warehouse, even if other ways of intervening on a fire in safety are possible, 
as, for example, using extinguishers. 
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Chapter 6 
COSTS - PROFITS ANALYSIS 
 
6.1 Costs to install the warehouses 
 
Estimates have been requested from three Spanish companies to get an idea about 
how much each proposed warehouse would effectively cost. (All the prices indicated on 
the estimates have to be considered without VAT) 
Here are, in summary, the specifications asked: 
• 12 dynamic racks 9,70m long (in plane), wide about 1,20m, with 4 levels, with 
spaces for containers 100cm wide and 100cm high (these containers have feet 
20cm wide, which should be taken into account to design the distance between 
rollers) and up to 300kg in weight.  
• 1 traditional pallet rack 9,70m wide and 1,20m long, with 4 levels (ground+3), 
for heavy loads (300kg) 100cm high. 
• traditional pallet racks 14m long and 1,2m wide, with 5 levels (ground + 4) of 
different heights (first level on the ground, the second one at 0,90m of height, 
the third one at 2,10m, and then at 3,30m and 4,50m) for heavy loads.  
• 13 mobile pallet racks. These racks should be 14m long and 1,2m wide, with 5 
levels of different heights (first level on the ground, the second one at 0,90m of 
height, the third one at 2,10m, and then at 3,30m and 4,50m) for heavy loads. 
The aisle must not be less than 3,70m wide. 
All the estimates received have respected on the whole the required dimensions.  
 
PERMAR’S ESTIMATES 
The first estimate is the one made by Permar. This estimate includes the drawings 
of the various racks required and the description of their features. Here the description 
of the dimensional features is not reported, as they are evident by the drawings, but 
other important features are indicated.   
The dynamic racks design introduces two racks similar but with different widths, 
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according to the different width of the rubber containers. Since Michelin containers are 
about the 25% of the containers used for rubber, Permar has reserved 3 racks out of 12 
to these cases (Figure 6.1.1 and 6.1.2). 
 
Figure 6.1.1: Permar’s design for dynamic racks – front view. 
 
 
Figure 6.1.2: Permar’s design for dynamic racks – side view. 
 
 The traditional pallet rack scheme (for the rubber warehouse) is illustrated in 
Figure 6.1.3 and 6.1.4. The front view indicates only the measure of the 2700mm 
module, but the height would be the same for the one of 1850mm. 
 
 
 
 
 
Figure 6.1.3: Traditional rack for the rubber – high view. 
Figure 6.1.4: One module of traditional rack – front view. 
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The traditional pallet rack scheme for the raw materials and final product warehouse 
is very similar to the previous one, even though the height and the length are different 
(Figure 6.1.5 and 6.1.6). 
 
Figure 6.1.5: Traditional rack for raw materials – high view. 
Figure 6.1.6: One module of traditional rack – front view. 
 
Each rack of the mobile pallet racks has the structure shown in Figure 6.1.7. 
 
 
Figure 6.1.7: Structure of each mobile rack – front view. 
 
The whole mobile racks warehouse is illustrated in Figure 6.1.8 and 6.1.9. 
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Figure 6.1.8: Mobile racks warehouse – side view.  
 
 
 
Figure 6.1.9: Mobile racks warehouse – high view. 
 
The control system of the mobile pallet rack produced by Permar is characterized 
by: 
− cascading system of movement, 
− movement velocity of 5.4 m/min, 
− signal generation for aisle lighting,  
F 
CHAPTER 6 
 82
− 1 distance control, mounted on a truck, 
− motor-reducer allowing soft starts and stops, 
− engines per base, 
− engine horsepower: 0,37 kw, 
− total electric power: 5,1 kw, 
− security disposal, such as flashing light and sound signals, while the racks 
are moving. 
 
Permar prices the goods as follows: 
• Traditional racks: 6.578,37€ (a single bill has been calculated for all the 
traditional pallet racks requested). 
• Dynamic racks: 113.691,83€. 
• Mobile racks: 93.118,63€. 
The offer includes: 
− the packing, transport, unpacking and assembling of materials at its location, 
− the discharge of materials, 
− the withdrawal of surplus products once the installation is completed. 
To create the right conditions to allow the installation team to do the work: 
− if needed, Permar’s team must have access to the location 24 hours a day 
for every day of the week; 
− the installation must be carried out without interference from any other guild; 
− the customer must make the location absolutely clean and free of any type of 
material, moreover it must be properly illuminated and Permar’s team shall 
be provided with electrical energy. 
 
GAMA’S ESTIMATE  
The second estimate has been made by Gama. This company is specialized only in 
mobile bases and rails, so it does not supply the racks to be installed above them. 
The drawings sent by Gama and included in its estimate are shown in Figure 6.1.10 
and 6.1.11. 
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Figure 6.1.10: Mobile racks warehouse – high view. 
 
 
 
Figure 6.1.11: Structure of each mobile rack – front view 
 
The dimensions and the features of the warehouse, or rather, of the bases, are 
slightly different from Permar’s ones, but the price is 63.800€. This price includes both 
supply, placement and levelling of the rails and supply, assembly and setting in motion 
of 5 mobile bases, whereas the traditional pallet racks to be installed above the bases 
are not included (which have to be asked to another company), electrical energy 
necessary and discharging and guardianship of material. 
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As requested by Permar, the location must be absolutely clean and free of any type 
of material, moreover it must be properly illuminated.  
In this case it is necessary also to coordinate Gama and the racks supplier about the 
date of assembly, to avoid delays. 
 
ESMENA’S ESTIMATES 
Esmena is the third company contacted, both to get an estimate on dynamic racks, 
and to get the supply of traditional pallet racks for Gama’s mobile bases (for this it has 
been contacted directly by Gama). 
The material to build the racks costs 62.323€, so that the whole mobile racks 
warehouse would cost 126.123€ to Woco (35% more than Permar’s estimate). 
About the dynamic racks, Esmena has designed three different ones, according to 
the various containers used to store rubber. From the dimensional point of view, there is 
not so much difference compared to Permar’s estimate, but Esmena’s total cost is of 
148.946€, again 30% more than Permar. 
Unfortunately, neither Permar, nor Esmena have indicated how much time is 
necessary to install the warehouses, thus, with the information available, it is obvious 
that Permar’s solutions will be chosen. 
 
 
6.2  Other costs 
 
Even if the information about installing time is not available, this could be reasonably 
supposed to be of 4 days for dynamic racks and of 6 working days for the mobile racks 
(in case this solution were chosen). The traditional pallet racks are not many and can 
be installed with ease. 
Since the plant should be closed while building the new warehouse and each no 
working day costs 61.363€, for Woco Iberica it would be convenient to have a team 
overworking during the summer holidays with Permar’s team, instead of closing the 
factory. Working during holidays means a different cost of the workers: 12 €/h (a bit less 
than ordinary time work). 
Anyway, freeing the warehouse area in one day (8 hours) requires 4 people. This 
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operation would be necessary regardless of which warehouse is installed. During the 
installation of the new warehouse at least 1 person should be present and, at the end, 
in any case, 6 persons are requested for one day to store the material in the 
predetermined places and to update the warehouse database. 
Working during the week-end adds the following costs (working on Saturday): 
− €384/€1248 =⋅⋅ hh  to free the area 
− €576/€1268 =⋅⋅ hh  to organize the containers 
The total amounts to 960€. 
For every working day, when the company has to be closed, because of the 
installation of the new warehouse, Woco loses 61.363€, plus the cost of one person 
who should be present during the installation (104€/day). If the installation were done 
during the holiday period, the company should pay only the person (96€/day). 
During the summer Woco Iberica usually closes for 4 working days at the end of 
June and for 1 week (5 working days) in August. If there were the possibility to 
overwork the two week-ends of August for the warehouse installation, it would lose only 
one working day, otherwise it could be decided to install the rubber warehouse, during 
the first holiday, and the mobile racks warehouse during the second one. 
In addition to the costs mentioned, there are other costs that cannot be quantified, 
such as the personnel necessary to discharge the material when it arrives at the 
factory, or the electrical energy used during the installation. 
 
 
6.3 Profits 
 
The first advantage from using dynamic racks is the possibility to apply FIFO 
method, avoiding the waste of rubber forgotten in the warehouse. In year 2007, 1.500kg 
of raw rubber was thrown away because it had expired, equivalent to 3.900€, which 
could have been saved. 
Surely, the warehouses proposed allow to reduce time spent in searching for and 
retrieving material, as they have increased selectivity. Unfortunately, the data available 
is not enough to quantify this advantage. 
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6.4 Comparisons 
 
COMPARISONS AMONG AREAS 
Table 6.4.1 compares the most important features of the various areas of the 
warehouses described in chapter 4. 
 
Raw Materials and Final Products 
 Rubber 
1 traditional racks 2 mobile racks 3 without racks 
Capacity 428 830 1145 936 
Selectivity 0,21 0,63 0,29 0,08 
Cost 113.691€ 6.578€ 93.118€ 0€ 
Cost for unit stored 267€ 8€ 81€ 0€ 
Table 6.4.1: Important features of the warehouses proposed. 
 
It is clear that proposal 3 is the cheapest, but it has a very low selectivity; proposal 1 
is cheap too and guarantees the highest selectivity. Proposal 2 and the proposal for the 
rubber warehouse have a similar selectivity, but a very high cost and cost per unit 
stored. Anyway, we should remember that dynamic racks for the rubber warehouse 
allow the FIFO method to be applied in a very simple and reliable way. 
Now it is important to verify whether the various areas designed can still contain all 
the cases currently stored in the warehouse, or, even better, if they can contain also the 
material stored in the intermediate warehouse, within the productive area. Table 6.4.2 
and 6.4.3 help doing this, recalling the results of the analysis described at the beginning 
of chapter 4 and calculating the saturation of the rubber area and of the raw materials 
and final products area (considering the three proposals). 
When saturation is over 1, the cell has been highlighted: in yellow (1,00 - 1,20), in 
orange (1,21 –1,40) or in red (over 1,41). 
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Central Warehouse Rubber area saturation 
Average 249,69 0,58 
Maximum 488,00 1,14 
75% maximum 366,00 0,86 
Central + intermediate  
Average 281,19 0,66 
Maximum 544,00 1,27 
75% maximum 408,00 0,95 
Table 6.4.2: Calculations of rubber area saturation. 
 
Central Warehouse 
1 RM&FP
saturation
2 RM&FP 
saturation 
3 RM&FP 
saturation 
Average 417 0,50 0,36 0,44 
Maximum 1003 1,21 0,88 1,07 
75% maximum 752 0,90 0,66 0,80 
Central + intermediate    
Average 500 0,60 0,44 0,53 
Maximum 1264 1,52 1,10 1,35 
75% maximum 948 1,14 0,83 1,01 
Table 6.4.3: Calculations of raw materials and final products area saturation. 
 
These tables demonstrate that the rubber area can contain, with a good reliability, 
all the cases; in fact the exceptions are for the maximum number of containers 
registered at the same time. 
The mobile racks warehouse could contain all the cases, both of the central 
warehouse and of the intermediate one, virtually without problems, whereas proposals 
1 and 3 are already filled with the 75% of the maximum registered on the whole. 
Zone H, which has a capacity of 36 containers, has not been reserved for any 
particular item: Table 6.4.4 is useful to decide whether it is more convenient to put 
semifinished products or flat cardboard for the packaging. 
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SEMIFINISHED PRODUCTS 
Central Warehouse H saturation  
Average 24,63 0,68 
Maximum 53,00 1,47 
75% maximum 39,75 1,10 
Central + intermediate   
Average 73,32 2,04 
Maximum 128,00 3,56 
75% maximum 96,00 2,67 
 
CARDBOARD 
Central Warehouse H saturation 
Average 38,07 1,06 
Maximum 47 1,31 
75% maximum 35,25 0,98 
Table 6.4.4: Calculation of H area saturation. 
 
Area H could be reserved for flat cardboard, while semifinished products should 
remain in the intermediate warehouse, anyway, that is not bad, because semifinished 
products have to pass from the vulcanisation to the assembly department and locating 
them in the intermediate warehouse allows to save on moving. 
 
COMPARISON AMONG WAREHOUSES 
The necessity of comparing directly the three proposed warehouses leads to use 
Table 6.4.5. Each warehouse (Figure 6.4.1) is the result of the addition of the rubber 
warehouse to each of the three proposals for raw materials and final products area, 
plus two small areas (E and H). 
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Figure 6.4.1: The three warehouse proposals. 
 
In Table 6.4.5 warehouses proposed are compared to the central warehouse both 
as is and considering the full usage of the reception-shipping area, that currently is only 
partially used. 
 
 
As is 
As is + 
 rec-ship 
W1  
rubber + 
traditional 
racks 
W2  
rubber + 
mobile 
racks 
W3  
rubber + 
no racks 
Capacity 1403 1678 1318 1633 1424 
Selectivity 0,09 0,08 0,49 0,27 0,14 
Cost As is As is 120.169€ 206.809€ 113.691€ 
Cost for unit 
stored 
0€ 0€ 91€ 127€ 80€ 
FIFO? NO NO YES YES NO 
Reserved areas? NO NO YES YES YES 
Neat? NO NO YES YES YES 
Table 6.4.5: Comparison among current and proposed warehouses. 
 
In comparison with the current warehouse, the first proposal is characterized by a 
capacity 6% lower, because a lot of area is wasted for aisles, but its selectivity is much 
better (5 times greater): that makes it easier to find and handle the material by forklift 
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truck. The traditional pallet racks in the raw materials and final products area are simple 
and cheap. On the contrary, the dynamic racks for rubber are very expensive and need 
bigger volumes than the currently used stacks do. However, it allows the use of the 
FIFO method, so that rubber does not expire and forklift trucks can work faster. 
The second proposal increases the warehouse capacity by 16% and has a 
selectivity 3 times greater than the current one. The negative facts are: firstly, mobile 
racks cost a lot, secondly, to store in and out the goods in the right place, a proper 
database is necessary and finally, it takes some time for the racks to move to free the 
aisle, when needed. 
The third and last proposal has almost the same capacity of the current warehouse, 
because the layout would change only for its division into reserved areas and for the 
dynamic racks. This is the most inexpensive proposal, but it is also the one which has 
less selectivity and it would make the manoeuvres with forklift trucks as slow as they 
are currently. For this reason this proposal could be considered as a temporary layout, 
before the installation of the mobile racks, in case it were not possible to introduce a 
major change all at once, for time or economical reasons, or just to check how the new 
warehouse works. 
In case the reception-shipment area were used as the others are, there would be 
much more capacity available in the current warehouse, even more than proposal 2 
has, although problems about FIFO and stacked containers would remain. 
The following tables calculate if the containers currently stored in the central 
warehouse (Table 6.4.6) or those contained both in the central and in the intermediate 
warehouse (Table 6.4.7) can be stored in the proposed warehouses. 
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Central Warehouse As is 
As is + 
 rec-ship 
W1  
rubber + 
traditional 
racks 
W2  
rubber +  
mobile  
racks 
W3  
rubber + 
no racks
Capacity 1403 1678 1318 1633 1424 
Average 742 742 742 742 742 
Maximum 1614 1614 1614 1614 1614 
75% maximum 1210 1210 1210 1210 1210 
Average saturation 0,53 0,44 0,56 0,45 0,52 
Maximum saturation 1,15 0,96 1,22 0,99 1,13 
75% maximum saturation 0,86 0,72 0,92 0,74 0,85 
Table 6.4.6: Warehouses saturation in comparison with containers stored in the central one. 
 
Central+ 
intermediate 
As is 
As is + 
 rec-ship
W1  
rubber + 
traditional 
racks 
W2  
rubber + 
 mobile  
racks 
W3  
rubber + 
no racks
Capacity 1403 1678 1318 1633 1424 
Average 922 922 922 922 922 
Maximum 2069 2069 2069 2069 2069 
75% maximum 1551 1551 1551 1551 1551 
Average saturation 0,66 0,55 0,70 0,56 0,65 
Maximum saturation 1,47 1,23 1,57 1,27 1,45 
75% maximum saturation 1,11 0,92 1,18 0,95 1,09 
Table 6.4.7: Warehouses saturation in comparison with containers stored in the central and intermediate 
warehouses. 
 
According to the data collected, no warehouse proposed would have problems in 
containing the average quantity of packages, in both cases, and neither in containing 
75% of the maximum quantity present in the central warehouse. Surely it would be 
better not to put the containers of the intermediate warehouse either in the current 
warehouse or in the proposals 1 and 3, but we should remember that the time when the 
various maximums have been registered (which leads to the overestimate of the 
maximum saturation) has not been taken into account. 
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CONCLUSIONS 
 
At the beginning, the large weighing and packaging zone and the sub-optimal use of 
the courtyard had been highlighted as problems to solve, but an improving intervention 
has not been found that could address these matters. There is no better place for the 
weighing and packaging zone unless the current layout is completely changed. This is 
because of the 27 presses which cannot be moved. Neither has a better solution been 
found for the courtyard, due to extreme variability of empty containers stored there and 
to the small space available. 
The analysis described in this thesis has tried to solve especially the problems 
linked directly to the layout of the central warehouse (capacity, selectivity, FIFO, order), 
which indirectly influences some of the problems of the production area, in particular the 
lack of space and the existence of intermediate warehouses. 
In every warehouse, the layout choice is a trade-off between the capacity necessary 
and the possibility to access directly the required material (selectivity). In the proposals 
presented, when more capacity could be obtained, it corresponded to less selectivity 
and vice versa: significant improvements for both can only be obtained by investing 
large amounts. 
However, capacity and selectivity are not the only criteria to evaluate the proposals, 
in fact an efficiently organized warehouse would allow forklift truck drivers to find and 
handle the products more easily, so as to save time and money (both difficult to 
evaluate) for useless activities. Moreover, it would allow to keep a clearer and more 
effective database: the correct use and updating of the database and a well defined 
warehouse layout would both help in maintaining the goods position under control. 
Woco Iberica’s warehouse is not very big, compared with the products to be stored, 
thus more incisive intervention could be the rent of an additional area, very close to the 
plant, or the purchase of more modern forklift trucks which could move into narrower 
spaces or lift their forks higher, or even intervene, when possible, on the supply chain, 
requesting that little batches would arrive more often, so to reduce the inventory level. 
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APPENDIX A 
 
In Appendix A there are all the tables where data have been collected, like Table 
3.3.1 in paragraph 3.3. For each day of the survey and for each area has been 
registered the amount of each type of box and its contents, on how many levels are 
generally built with each type of container (max column). 
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   12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
D 80 120 100 red goma 40 6 39 6 37 6 40 6 33 6 44 6 
D 80 120 100 red mp 14 5 17 5 16 5 13 4 13 4 16 4 
D 80 120 95 ll goma 30 5 26 5 22 5 36 5 37 5 36 5 
D 70 110 70 cc goma 19 5 15 4 12 5 4 4 2 2 2 2 
D 80 120 60 ccbis goma 2 2 2 2 2 2 2 2 2 2 2 2 
C 80 120 100 red goma 38 6 47 6 54 6 52 6 47 6 56 6 
C 80 120 95 ll goma 26 3 23 3 19 4 27 5 19 5 20 5 
C 70 110 70 cc goma 3 3 3 3 3 3 3 3 6 4 6 4 
C 80 120 60 ccbis goma 10 4 7 4 3 3 2 2 2 2 2 2 
Q 80 120 100 red para imbal 1 1 1 1 1 1 1 1 1 1 0  
Q 100 120 90 palet nylon hojas 4 2 4 2 4 2 3 2 3 2 3 2 
Q 100 120 110 palet nylon rotoli 3 2 3 2 3 2 3 2 3 2 2 1 
Q 100 120 120 palet carton 39 4 35 4 39 4 44 4 43 4 38 4 
Q 100 120 195 palet carton 2 2 3 1 3 2 1 1 1 1 2 1 
Q 80 120 105 cp pa 11 2 11 2 11 2 11 2 11 2 11 2 
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  20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
D 80 120 100 red goma 35 6 35 6 41 6 38 6 16 3 13 3 
D 80 120 100 red mp 14 4 16 4 15 4 14 4 13 4 16 4 
D 80 120 95 ll goma 33 5 33 5 36 5 34 5 20 4 17 4 
D 70 110 70 cc goma 2 2 2 2 0  0  31 4 27 4 
D 80 120 60 ccbis goma 2 2 2 2 5 3 5 3 2 2 2 2 
C 80 120 100 red goma 55 6 44 6 61 6 52 6 36 6 29 6 
C 80 120 95 ll goma 18 5 18 5 18 4 11 4 0  0  
C 70 110 70 cc goma 6 4 6 4 17 4 22 4 52 4 46 4 
C 80 120 60 ccbis goma 2 2 1 1 0  0  0  0  
Q 80 120 100 red para imbal 0  0  0  0  0  0  
Q 100 120 90 palet nylon hojas 5 2 5 1 7 3 7 3 7 3 7 3 
Q 100 120 110 palet nylon rotoli 2 1 2 1 2 2 2 2 4 2 4 2 
Q 100 120 120 palet carton 38 4 35 4 34 3 33 3 29 4 32 4 
Q 100 120 195 palet carton 2 1 2 1 2 1 2 1 2 1 0  
Q 80 120 105 cp pa 11 2 11 2 11 2 11 2 11 2 11 2 
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            18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
D 80 120 100 red goma 12 3 32,54 44 5,31 6 
D 80 120 100 red mp 12 4 14,54 17 4,23 5 
D 80 120 95 ll goma 14 4 28,77 37 4,77 5 
D 70 110 70 cc goma 27 4 11,00 31 3,45 5 
D 80 120 60 ccbis goma 2 2 2,46 5 2,15 3 
C 80 120 100 red goma 26 6 45,92 61 6,00 6 
C 80 120 95 ll goma 0  15,31 27 4,30 5 
C 70 110 70 cc goma 39 4 16,31 52 3,69 4 
C 80 120 60 ccbis goma 0  2,23 10 2,50 4 
Q 80 120 100 red para imbal 0  0,38 1 1,00 1 
Q 100 120 90 palet nylon hojas 7 3 5,08 7 2,31 3 
Q 100 120 110 palet nylon rotoli 2 2 2,69 4 1,77 2 
Q 100 120 120 palet carton 34 4 36,38 44 3,85 4 
Q 100 120 195 palet carton 0  1,69 3 1,18 2 
Q 80 120 105 cp pa 11 2 11,00 11 2,00 2 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
B 80 120 100 red pa 1 1 12 4 13 4 4 3 6 5 10 5 
B 80 120 100 red goma 22 6 4 4 0   0   0   0   
B 80 120 100 red mp 0   0   0   2 2 2 2 3 2 
B 70 110 70 cc goma 0   0   0   0   0   6 4 
B 80 120 60 ccbis goma 0   0   0   0   14 5 0   
B 100 120 80 cgp goma 2 2 0   14 7 14 7 0   0   
B 60 80 60 cmp pa 0   2 2 7 4 11 6 0   0   
B 80 120 100 ctp pa 6 2 6 2 16 2 3 1 8 4 17 4 
B 100 120 100 ctp pa 0   0   0   0   0   0   
B 100 120 100 Ford mp 0   0   0   0   0   0   
B 100 120 120 ctp pa 0   3 1 9 4 0   1 1 0   
B 100 120 100 ctp mp 0   2 2 0   0   0   3 3 
B 100 120 120 ctp mp 1 1 9 2 0   0   0   0   
B 80 120 40 cp pa 0   0   0   1 1 1 1 0   
B 80 120 50 cp pa 0   0   0   0   0   0   
B 80 120 70 cp pa 0   8 4 0   5 4 11 4 1 1 
B 80 120 80 cp pa 0   1 1 7 4 0   0   1 1 
B 80 120 90 cp pa 0   0   1 1 6 2 0   0   
B 80 120 100 cp pa 0   1 1 1 1 4 2 3 2 6 2 
B 80 120 110 cp pa 0   2 1 2 1 3 1 3 2 2 1 
B 80 120 120 cp pa 8 2 0   0   1 1 1 1 1 1 
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            20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
B 80 120 100 red pa 13 6 9 4 5 4 8 4 6 4 8 4 
B 80 120 100 red goma 0   0   0   0   0   0   
B 80 120 100 red mp 2 2 2 2 1 1 3 3 0   5 5 
B 70 110 70 cc goma 6 4 0   0   0   0   0   
B 80 120 60 ccbis goma 0   12 5 12 4 12 5 0   0   
B 100 120 80 cgp goma 0   0   0   0   0   0   
B 60 80 60 cmp pa 4 4 0   0   0   6 3 6 3 
B 80 120 100 ctp pa 19 4 4 2 7 4 0   0   0   
B 100 120 100 ctp pa 0   0   0   0   22 4 24 4 
B 100 120 100 Ford mp 0   0   0   0   0   3 3 
B 100 120 120 ctp pa 0   0   0   4 2 5 3 3 3 
B 100 120 100 ctp mp 0   0   0   0   5 3 3 3 
B 100 120 120 ctp mp 0   0   0   0   0   0   
B 80 120 40 cp pa 0   0   1 1 0   0   0   
B 80 120 50 cp pa 0   0   2 2 0   0   0   
B 80 120 70 cp pa 10 2 28 4 27 4 0   0   0   
B 80 120 80 cp pa 0   0   1 1 0   0   0   
B 80 120 90 cp pa 0   0   0   0   0   0   
B 80 120 100 cp pa 3 2 3 1 3 1 1 1 2 2 0   
B 80 120 110 cp pa 1 1 0   2 1 2 2 3 2 9 2 
B 80 120 120 cp pa 0   0   0   0   0   0   
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            18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
B 80 120 100 red pa 2 2 7,46 13 3,85 6 
B 80 120 100 red goma 0   2,00 22 5,00 6 
B 80 120 100 red mp 0   1,54 5 2,38 5 
B 70 110 70 cc goma 0   0,92 6 4,00 4 
B 80 120 60 ccbis goma 0   3,85 14 4,75 5 
B 100 120 80 cgp goma 0   2,31 14 5,33 7 
B 60 80 60 cmp pa 0   2,77 11 3,67 6 
B 80 120 100 ctp pa 15 4 7,77 19 2,90 4 
B 100 120 100 ctp pa 0   3,54 24 4,00 4 
B 100 120 100 Ford mp 3 3 0,46 3 3,00 3 
B 100 120 120 ctp pa 0   1,92 9 2,33 4 
B 100 120 100 ctp mp 3 3 1,23 5 2,80 3 
B 100 120 120 ctp mp 0   0,77 9 1,50 2 
B 80 120 40 cp pa 0   0,23 1 1,00 1 
B 80 120 50 cp pa 0   0,15 2 2,00 2 
B 80 120 70 cp pa 3 2 7,15 28 3,13 4 
B 80 120 80 cp pa 0   0,77 7 1,75 4 
B 80 120 90 cp pa 0   0,54 6 1,50 2 
B 80 120 100 cp pa 0   2,08 6 1,50 2 
B 80 120 110 cp pa 1 1 2,31 9 1,36 2 
B 80 120 120 cp pa 0   0,85 8 1,25 2 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
B 80 120 70 cp ?? 0   0   14 5 14 5 0   0   
B 80 120 70 cp mp 0   4 4 0   10 4 6 4 21 4 
B 80 120 80 cp mp 9 4 0   8 2 0   0   0   
B 80 120 90 cp mp 0   0   0   2 1 0   0   
B 80 120 110 cp mp 0   1 1 0   0   0   0   
B 100 120 60 casse brut pa 4 4 4 4 4 4 4 4 4 4 4 4 
B 100 120 100 casse br g pa 2 2 2 2 2 2 2 2 2 2 2 2 
A 80 120 100 red pa 59 5 85 5 99 6 64 5 84 5 46 5 
A 80 120 100 cred pa 0   0   0   0   2 2 0   
A 70 110 70 cc pa 0   0   0   6 2 0   0   
A 100 120 80 cgp goma 23 7 23 7 9 7 0   25 7 25 7 
A 100 120 70 cmg pa 4 4 2 2 4 4 0   0   0   
A 100 120 100 ctp pa 10 3 27 4 2 2 12 4 0   3 2 
A 100 120 100 ctp mp 0   0   0   3 3 3 3 0   
A 80 120 50 cp pa 0   0   0   1 1 0   0   
A 80 120 60 cp pa 0   0   1 1 0   0   0   
A 80 120 70 cp pa 0   0   0   0   1 1 0   
A 80 120 90 cp pa 0   0   1 1 0   0   1 1 
A 80 120 100 cp pa 1 1 2 1 4 2 0   1 1 2 2 
A 80 120 110 cp pa 7 2 4 1 0   2 2 0   1 1 
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            20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
B 80 120 70 cp ?? 0   0   0   0   0   0   
B 80 120 70 cp mp 17 5 0   0   0   0   13 4 
B 80 120 80 cp mp 0   0   0   0   0   0   
B 80 120 90 cp mp 0   0   0   0   0   0   
B 80 120 110 cp mp 0   0   0   0   0   0   
B 100 120 60 casse brut pa 4 4 4 4 4 4 4 4 4 4 4 4 
B 100 120 100 casse br g pa 2 2 2 2 2 2 2 2 2 2 2 2 
A 80 120 100 red pa 66 5 73 5 61 5 69 5 25 5 38 5 
A 80 120 100 cred pa 0   0   0   0   0   0   
A 70 110 70 cc pa 0   0   0   0   0   0   
A 100 120 80 cgp goma 25 7 25 7 0   0   11 6 20 6 
A 100 120 70 cmg pa 2 2 0   3 3 6 6 5 3 7 4 
A 100 120 100 ctp pa 20 4 22 4 0   0   1 1 8 4 
A 100 120 100 ctp mp 3 3 3 3 3 3 3 3 0   0   
A 80 120 50 cp pa 0   0   0   0   0   0   
A 80 120 60 cp pa 0   0   0   0   1 1 0   
A 80 120 70 cp pa 0   0   0   0   0   0   
A 80 120 90 cp pa 0   0   0   0   1 1 0   
A 80 120 100 cp pa 0   1 1 0   0   0   0   
A 80 120 110 cp pa 0   3 2 5 2 0   0   0   
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            18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
B 80 120 70 cp ?? 0   2,15 14 5,00 5 
B 80 120 70 cp mp 10 4 6,23 21 4,14 5 
B 80 120 80 cp mp 0   1,31 9 3,00 4 
B 80 120 90 cp mp 0   0,15 2 1,00 1 
B 80 120 110 cp mp 0   0,08 1 1,00 1 
B 100 120 60 casse brut pa 4 4 4,00 4 4,00 4 
B 100 120 100 casse br g pa 2 2 2,00 2 2,00 2 
A 80 120 100 red pa 52 5 63,15 99 5,08 6 
A 80 120 100 cred pa 1 1 0,23 2 1,50 2 
A 70 110 70 cc pa 0   0,46 6 2,00 2 
A 100 120 80 cgp goma 26 7 16,31 26 6,80 7 
A 100 120 70 cmg pa 2 2 2,69 7 3,33 6 
A 100 120 100 ctp pa 23 4 9,85 27 3,20 4 
A 100 120 100 ctp mp 0   1,38 3 3,00 3 
A 80 120 50 cp pa 1 1 0,15 1 1,00 1 
A 80 120 60 cp pa 2 1 0,31 2 1,00 1 
A 80 120 70 cp pa 0   0,08 1 1,00 1 
A 80 120 90 cp pa 0   0,23 1 1,00 1 
A 80 120 100 cp pa 1 2 0,92 4 1,43 2 
A 80 120 110 cp pa 1 1 1,77 7 1,57 2 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
ric-sh 80 120 100 red pa 0   1 1 0   0   0   0   
ric-sh 80 120 100 red mp 33 4 28 4 28 4 34 4 28 4 20 4 
ric-sh 80 120 95 ll goma 0   0   0   0   6 4 6 4 
ric-sh 70 110 70 cc pa 0   1 1 0   2 2 0   0   
ric-sh 60 80 60 cmp pa 0   0   0   0   0   0   
ric-sh 100 120 70 cmg pa 0   0   0   0   2 2 0   
ric-sh 100 120 80 cgp goma 0   1 1 1 1 1 1 0   0   
ric-sh 100 120 100 Ford pa 0   0   0   0   0   0   
ric-sh 100 120 100 ctp pa 0   0   0   0   1 1 4 3 
ric-sh 100 120 120 ctp pa 5 3 0   0   0   0   5 3 
ric-sh 80 120 30 cp pa 1 1 0   0   0   0   0   
ric-sh 80 120 50 cp pa 0   0   1 1 0   1 1 0   
ric-sh 80 120 60 cp pa 1 1 0   0   0   0   0   
ric-sh 80 120 70 cp pa 0   0   0   0   0   0   
ric-sh 80 120 80 cp pa 4 2 3 2 1 1 0   0   0   
ric-sh 80 120 90 cp pa 1 1 0   1 1 0   4 2 1 1 
ric-sh 80 120 100 cp pa 1 1 0   2 2 0   0   0   
ric-sh 80 120 110 cp pa 1 1 3 2 1 1 0   0   1 1 
ric-sh 80 120 120 cp pa 0   0   0   0   0   0   
ric-sh 80 120 45 cp mp 1 1 0   0   0   0   1 1 
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            20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
ric-sh 80 120 100 red pa 8 4 3 3 1 1 2 1 0   0   
ric-sh 80 120 100 red mp 17 4 26 4 30 4 26 4 8 3 8 3 
ric-sh 80 120 95 ll goma 0   0   0   0   0   0   
ric-sh 70 110 70 cc pa 0   0   0   0   0   0   
ric-sh 60 80 60 cmp pa 0   0   0   0   0   0   
ric-sh 100 120 70 cmg pa 0   0   0   0   0   0   
ric-sh 100 120 80 cgp goma 0   0   0   0   0   0   
ric-sh 100 120 100 Ford pa 0   0   0   0   0   1 1 
ric-sh 100 120 100 ctp pa 0   0   0   0   1 1 0   
ric-sh 100 120 120 ctp pa 8 4 8 4 0   3 1 0   0   
ric-sh 80 120 30 cp pa 0   0   0   0   0   0   
ric-sh 80 120 50 cp pa 0   0   0   1 1 1 1 0   
ric-sh 80 120 60 cp pa 0   0   0   0   0   0   
ric-sh 80 120 70 cp pa 0   1 1 0   0   0   4 2 
ric-sh 80 120 80 cp pa 0   0   0   0   0   0   
ric-sh 80 120 90 cp pa 0   0   0   1 1 3 2 0   
ric-sh 80 120 100 cp pa 0   2 1 3 2 0   2 2 2 2 
ric-sh 80 120 110 cp pa 2 2 0   0   2 1 3 2 3 2 
ric-sh 80 120 120 cp pa 0   2 2 0   0   0   0   
ric-sh 80 120 45 cp mp 0   0   0   0   0   0   
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            18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
ric-sh 80 120 100 red pa 11 4 2,00 11 2,33 4 
ric-sh 80 120 100 red mp 8 3 22,62 34 3,77 4 
ric-sh 80 120 95 ll goma 0   0,92 6 4,00 4 
ric-sh 70 110 70 cc pa 1 1 0,31 2 1,33 2 
ric-sh 60 80 60 cmp pa 10 4 0,77 10 4,00 4 
ric-sh 100 120 70 cmg pa 0   0,15 2 2,00 2 
ric-sh 100 120 80 cgp goma 0   0,23 1 1,00 1 
ric-sh 100 120 100 Ford pa 1 1 0,15 1 1,00 1 
ric-sh 100 120 100 ctp pa 0   0,46 4 1,67 3 
ric-sh 100 120 120 ctp pa 6 3 2,69 8 3,00 4 
ric-sh 80 120 30 cp pa 0   0,08 1 1,00 1 
ric-sh 80 120 50 cp pa 0   0,31 1 1,00 1 
ric-sh 80 120 60 cp pa 0   0,08 1 1,00 1 
ric-sh 80 120 70 cp pa 0   0,38 4 1,50 2 
ric-sh 80 120 80 cp pa 0   0,62 4 1,67 2 
ric-sh 80 120 90 cp pa 1 1 0,92 4 1,29 2 
ric-sh 80 120 100 cp pa 2 2 1,08 3 1,71 2 
ric-sh 80 120 110 cp pa 0   1,23 3 1,50 2 
ric-sh 80 120 120 cp pa 0   0,15 2 2,00 2 
ric-sh 80 120 45 cp mp 0   0,15 1 1,00 1 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
ric-sh 80 120 80 cp mp 1 1 0   1 1 0   0   0   
ric-sh 80 120 90 cp mp 0   0   27 4 23 4 15 4 12 4 
ric-sh 80 120 155 cp mp 4 2 0   0   1 1 1 1 0   
ric-sh 100 120 70 cp mp 0   0   0   11 3 0   0   
ric-sh 80 120 80 palet nylon 4 2 4 2 4 2 4 2 4 2 0   
ric-sh 80 120 100 cred ?? 0   3 2 3 2 3 2 3 2 0   
 
            20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
ric-sh 80 120 80 cp mp 0   0   0   0   0   0   
ric-sh 80 120 90 cp mp 7 3 38 4 34 4 30 4 44 4 38 4 
ric-sh 80 120 155 cp mp 0   0   0   0   0   0   
ric-sh 100 120 70 cp mp 12 2 0   8 3 0   0   0   
ric-sh 80 120 80 palet nylon 2 2 2 2 0   0   0   0   
ric-sh 80 120 100 cred ?? 0   1 1 0   3 2 0   0   
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            18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
ric-sh 80 120 80 cp mp 0   0,15 1 1,00 1 
ric-sh 80 120 90 cp mp 29 4 22,85 44 3,91 4 
ric-sh 80 120 155 cp mp 0   0,46 4 1,33 2 
ric-sh 100 120 70 cp mp 0   2,38 12 2,67 3 
ric-sh 80 120 80 palet nylon 0   1,85 4 2,00 2 
ric-sh 80 120 100 cred ?? 0   1,23 3 1,83 2 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
H 80 120 100 red pa 0   2 2 0   0   0   0   
H 80 120 100 red mp 9 5 0   6 4 4 4 5 3 0   
H 80 120 100 red ?? 0   0   0   2 2 0   2 2 
H 100 120 70 redbis mp 0   3 3 6 4 0   0   0   
H 80 120 60 ccbis goma 14 4 0   0   0   0   0   
H 80 120 60 cme mp 0   0   0   0   0   0   
H 80 120 40 cp mp 0   0   0   0   2 2 0   
H 80 120 50 cp mp 0   3 2 6 2 3 1 1 1 1 1 
H 80 120 60 cp mp 0   2 2 0   4 2 2 2 4 2 
H 80 120 70 cp mp 0   3 2 3 1 2 1 12 1 14 4 
H 80 120 80 cp mp 13 2 4 2 4 2 15 4 8 2 11 1 
H 80 120 90 cp mp 3 3 4 3 5 3 5 1 3 1 4 3 
H 80 120 100 cp mp 0   0   0   1 1 1 1 1 1 
H 80 120 110 cp mp 2 1 2 1 3 2 3 1 3 1 4 3 
H 80 120 120 cp mp 0   0   0   0   1 1 1 1 
H 80 120 130 cp mp 1 1 3 2 4 2 2 2 4 1 1 1 
H 80 120 140 cp mp 0   0   0   0   0   0   
H 80 120 200 cp mp 0   0   0   0   0   0   
H 100 120 70 cp mp 0   0   0   0   0   0   
H 100 120 150 cp mp 3 1 0   0   2 1 0   0   
H 100 120 160 cp mp 7 2 11 2 8 2 8 2 6 2 7 2 
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      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
H 80 120 100 red pa 0   0   0   0   2 1 0   
H 80 120 100 red mp 4 2 5 2 10 4 20 4 14 4 17 4 
H 80 120 100 red ?? 0   0   0   0   0   0   
H 100 120 70 redbis mp 0   0   0   0   1 1 0   
H 80 120 60 ccbis goma 0   0   0   0   0   0   
H 80 120 60 cme mp 0   0   0   0   1 1 1 1 
H 80 120 40 cp mp 0   0   0   0   0   1 1 
H 80 120 50 cp mp 5 2 5 2 2 1 2 1 1 1 1 1 
H 80 120 60 cp mp 1 1 1 1 3 2 3 2 1 1 1 1 
H 80 120 70 cp mp 13 4 11 4 6 2 7 2 3 1 2 1 
H 80 120 80 cp mp 8 2 10 1 7 1 7 1 2 2 6 2 
H 80 120 90 cp mp 4 3 7 3 8 3 9 3 0   3 1 
H 80 120 100 cp mp 0   0   1 1 1 1 1 1 1 1 
H 80 120 110 cp mp 5 2 4 2 3 2 4 2 2 2 2 2 
H 80 120 120 cp mp 1 1 1 1 1 1 1 1 1 1 1 1 
H 80 120 130 cp mp 1 1 1 1 1 1 1 1 3 1 1 1 
H 80 120 140 cp mp 0   0   0   0   0   0   
H 80 120 200 cp mp 0   2 1 0   1 1 0   0   
H 100 120 70 cp mp 0   4 4 2 1 3 1 0   0   
H 100 120 150 cp mp 0   0   2 1 2 1 0   0   
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      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
H 80 120 100 red pa 1 1 0,38 2 1,33 2 
H 80 120 100 red mp 20 3 8,77 20 3,55 5 
H 80 120 100 red ?? 0   0,31 2 2,00 2 
H 100 120 70 redbis mp 4 2 1,08 6 2,50 4 
H 80 120 60 ccbis goma 0   1,08 14 4,00 4 
H 80 120 60 cme mp 1 1 0,23 1 1,00 1 
H 80 120 40 cp mp 1 1 0,31 2 1,33 2 
H 80 120 50 cp mp 1 1 2,38 6 1,33 2 
H 80 120 60 cp mp 3 1 1,92 4 1,55 2 
H 80 120 70 cp mp 4 1 6,15 14 2,00 4 
H 80 120 80 cp mp 6 2 7,77 15 1,85 4 
H 80 120 90 cp mp 0   4,23 9 2,45 3 
H 80 120 100 cp mp 2 1 0,69 2 1,00 1 
H 80 120 110 cp mp 1 1 2,92 5 1,69 3 
H 80 120 120 cp mp 3 2 0,85 3 1,11 2 
H 80 120 130 cp mp 1 1 1,85 4 1,23 2 
H 80 120 140 cp mp 1 1 0,08 1 1,00 1 
H 80 120 200 cp mp 0   0,23 2 1,00 1 
H 100 120 70 cp mp 0   0,69 4 2,00 4 
H 100 120 150 cp mp 0   0,69 3 1,00 1 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
H 80 120 100 cp pa 1 1 0   0   0   0   0   
H 80 120 170 cp pa 0   0   0   0   0   0   
H 70 70 80 imbuto mp 0   0   0   0   5 2 0   
E 100 120 80 cgp ?? 1 1 1 1 1 1 0   0   0   
E 80 120 60 cme mp 1 1 0   0   1 1 1 1 1 1 
E 70 110 75 cm mp 2 2 2 2 2 2 2 2 2 2 2 2 
E 80 120 100 cred ?? 5 1 5 1 5 1 5 1 5 1 5 1 
E 80 120 60 cme mp 0   0   0   0   0   0   
E 80 120 100 palet nylon/cart 3 1 3 1 3 1 3 1 3 1 3 1 
E 80 120 70 cp docum 1 1 1 1 1 1 1 1 1 1 1 1 
E 80 120 110 cp albaran 4 1 4 1 4 1 4 1 4 1 4 1 
E 80 120 170 cp pa 1 1 1 1 1 1 1 1 1 1 1 1 
E 80 120 40 cp mp 0   0   0   1 1 1 1 1 1 
E 80 120 50 cp mp 0   0   1 1 0   0   0   
E 80 120 70 cp mp 1 1 1 1 1 1 1 1 1 1 1 1 
E 80 120 90 cp mp 2 1 1 1 1 1 1 1 1 1 1 1 
E 80 120 100 cp mp 1 1 1 1 0   0   0   0   
E 80 120 40 cp ?? 0   0   1 1 1 1 1 1 1 1 
GF 80 120 100 red pa 3 1 8 3 2 1 2 2 2 1 2 1 
GF 80 120 100 red goma 13 4 12 4 10 4 6 3 6 3 4 3 
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      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
H 80 120 100 cp pa 0   0   0   0   0   0   
H 80 120 170 cp pa 0   0   0   0   1 1 1 1 
H 70 70 80 imbuto mp 4 4 0   0   0   0   0   
E 100 120 80 cgp ?? 0   0   0   0   0   0   
E 80 120 60 cme mp 1 1 1 1 1 1 1 1 0   0   
E 70 110 75 cm mp 2 2 2 2 2 2 2 2 2 1 2 1 
E 80 120 100 cred ?? 5 1 5 1 5 1 5 1 5 1 5 1 
E 80 120 60 cme mp 0   0   0   0   1 1 1 1 
E 80 120 100 palet nylon/cart 3 1 0   0   0   0   0   
E 80 120 70 cp docum 1 1 1 1 1 1 1 1 0   0   
E 80 120 110 cp albaran 4 1 4 1 4 1 3 1 3 1 3 1 
E 80 120 170 cp pa 1 1 1 1 1 1 1 1 0   0   
E 80 120 40 cp mp 1 1 1 1 1 1 1 1 1 1 1 1 
E 80 120 50 cp mp 0   0   0   1 1 0   0   
E 80 120 70 cp mp 1 1 0   0   1 1 2 1 2 1 
E 80 120 90 cp mp 1 1 0   1 1 0   3 1 3 1 
E 80 120 100 cp mp 0   0   0   0   0   0   
E 80 120 40 cp ?? 1 1 0   0   0   0   0   
GF 80 120 100 red pa 2 1 1 1 2 2 2 2 1 1 2 2 
GF 80 120 100 red goma 1 1 1 1 0   0   10 5 10 5 
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      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
H 80 120 100 cp pa 0   0,08 1 1,00 1 
H 80 120 170 cp pa 1 1 0,23 1 1,00 1 
H 70 70 80 imbuto mp 0   0,69 5 3,00 4 
E 100 120 80 cgp ?? 0   0,23 1 1,00 1 
E 80 120 60 cme mp 0   0,62 1 1,00 1 
E 70 110 75 cm mp 2 1 2,00 2 1,77 2 
E 80 120 100 cred ?? 5 1 5,00 5 1,00 1 
E 80 120 60 cme mp 1 1 0,23 1 1,00 1 
E 80 120 100 palet nylon/cart 0   1,62 3 1,00 1 
E 80 120 70 cp docum 0   0,77 1 1,00 1 
E 80 120 110 cp albaran 3 1 3,69 4 1,00 1 
E 80 120 170 cp pa 0   0,77 1 1,00 1 
E 80 120 40 cp mp 1 1 0,77 1 1,00 1 
E 80 120 50 cp mp 0   0,15 1 1,00 1 
E 80 120 70 cp mp 2 1 1,08 2 1,00 1 
E 80 120 90 cp mp 3 1 1,38 3 1,00 1 
E 80 120 100 cp mp 0   0,15 1 1,00 1 
E 80 120 40 cp ?? 0   0,38 1 1,00 1 
GF 80 120 100 red pa 2 2 2,38 8 1,54 3 
GF 80 120 100 red goma 10 5 6,385 13 3,5 5 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
GF 80 120 100 red mp 18 4 20 4 8 2 24 5 11 4 7 3 
GF 100 120 70 redbis mp 0   0   0   0   0   0   
GF 100 120 70 redbis goma 0   0   0   0   0   0   
GF 80 120 100 cred pa 0   0   0   0   0   0   
GF 80 120 95 ll goma 8 4 8 4 8 4 8 4 8 4 31 5 
GF 70 110 70 cc mp 0   0   0   3 3 0   0   
GF 80 120 60 ccbis mp 28 4 0   0   0   0   0   
GF 100 120 80 cgp goma 50 7 38 7 48 7 38 7 28 7 65 8 
GF 80 120 60 cme mp 31 6 28 7 26 7 25 7 21 7 19 6 
GF 80 120 100 cp mp 10 3 0   0   0   0   0   
GF 80 120 70 cp mp 0   17 4 30 5 23 5 13 3 12 3 
GF 80 120 80 cp mp 0   9 3 2 1 16 3 0   0   
GF 80 120 90 cp mp 0   0   0   0   0   0   
GF 80 120 100 cp mp 0   0   0   0   0   0   
GF 80 120 120 cp mp 0   0   0   0   0   0   
GF 80 120 140 cp mp 0   0   0   0   0   0   
GF 80 120 160 cp mp 0   0   0   0   0   0   
GF 80 120 90 cp goma 0   8 2 0   0   0   0   
GF 100 120 70 cp mp 0   0   0   5 3 0   0   
GF 90 100 50 camad ?? 0   0   1 1 1 1 0   0   
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      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
GF 80 120 100 red mp 5 2 5 3 4 2 3 2 1 1 0   
GF 100 120 70 redbis mp 0   0   0   0   0   2 2 
GF 100 120 70 redbis goma 0   0   0   0   0   0   
GF 80 120 100 cred pa 0   0   0   0   0   1 1 
GF 80 120 95 ll goma 29 5 24 5 22 5 22 5 15 4 14 4 
GF 70 110 70 cc mp 0   0   0   0   0   0   
GF 80 120 60 ccbis mp 0   0   0   0   5 3 0   
GF 100 120 80 cgp goma 51 8 56 8 45 8 34 7 47 8 34 8 
GF 80 120 60 cme mp 17 6 23 5 22 5 17 5 24 4 24 4 
GF 80 120 100 cp mp 0   0   0   0   0   0   
GF 80 120 70 cp mp 12 3 13 3 12 3 12 3 4 2 4 2 
GF 80 120 80 cp mp 0   0   1 1 0   6 2 0   
GF 80 120 90 cp mp 0   0   0   0   0   2 1 
GF 80 120 100 cp mp 0   0   1 1 0   0   0   
GF 80 120 120 cp mp 0   0   0   1 1 1 1 0   
GF 80 120 140 cp mp 0   0   0   0   1 1 0   
GF 80 120 160 cp mp 0   0   1 1 1 1 0   1 1 
GF 80 120 90 cp goma 0   0   0   0   0   0   
GF 100 120 70 cp mp 0   0   0   0   0   0   
GF 90 100 50 camad ?? 0   0   0   0   0   0   
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      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col 
GF 80 120 100 red mp 1 1 8,231 24 2,8 5 
GF 100 120 70 redbis mp 0   0,154 2 2 2 
GF 100 120 70 redbis goma 1 1 0,077 1 1 1 
GF 80 120 100 cred pa 0   0,077 1 1 1 
GF 80 120 95 ll goma 8 4 15,77 31 4,4 5 
GF 70 110 70 cc mp 0   0,231 3 3 3 
GF 80 120 60 ccbis mp 0   2,538 28 3,5 4 
GF 100 120 80 cgp goma 47 7 44,69 65 7,5 8 
GF 80 120 60 cme mp 21 6 22,92 31 5,8 7 
GF 80 120 100 cp mp 0   0,769 10 3 3 
GF 80 120 70 cp mp 4 2 12 30 3,2 5 
GF 80 120 80 cp mp 2 1 2,769 16 1,8 3 
GF 80 120 90 cp mp 0   0,154 2 1 1 
GF 80 120 100 cp mp 0   0,077 1 1 1 
GF 80 120 120 cp mp 0   0,154 1 1 1 
GF 80 120 140 cp mp 1 1 0,154 1 1 1 
GF 80 120 160 cp mp 0   0,231 1 1 1 
GF 80 120 90 cp goma 0   0,615 8 2 2 
GF 100 120 70 cp mp 1 1 0,462 5 2 3 
GF 90 100 50 camad ?? 0   0,154 1 1 1 
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      19/03/2007 20/03/2007 21/03/2007 22/03/2007 23/03/2007 26/03/2007 27/03/2007 28/03/2007 29/03/2007 30/03/2007 
Zone D1 D2 Hight Type Content num num num num num num num num num num 
GFfos 80 120 100 red sl 20 22 19 16 24 31 28 26 25 24 
GFfos 80 120 100 red pa 1 1 1 1 1 1 1 1 1 0 
GFfos 100 120 70 redbis mp 0 0 0 0 0 0 0 0 0 0 
GFfos 80 120 40 ctp pa 2 1 1 1 1 0 1 1 1 1 
GFfos 80 120 90 ctp pa 0 0 0 0 0 0 0 2 2 0 
GFfos 80 120 110 ctp pa 0 0 0 0 0 0 0 1 3 2 
GFfos 80 120 120 ctp pa 1 0 0 1 0 0 0 1 1 2 
GFfos 100 120 40 ctp pa 0 1 1 1 1 2 1 1 1 1 
GFfos 100 120 50 ctp pa 0 1 1 1 0 0 0 0 0 0 
GFfos 100 120 80 ctp pa 2 1 1 1 1 1 1 4 1 1 
GFfos 100 120 90 ctp pa 0 0 0 0 0 0 3 1 1 1 
GFfos 100 120 110 ctp pa 1 0 0 0 0 1 3 7 0 1 
GFfos 80 120 120 cp mp 0 0 0 0 0 0 0 0 1 0 
GFfos 80 120 40 cp pa 7 7 6 7 5 6 5 6 7 6 
GFfos 80 120 50 cp pa 6 7 8 7 5 7 6 8 9 8 
GFfos 80 120 60 cp pa 0 0 0 0 0 0 1 0 0 0 
GFfos 80 120 70 cp pa 3 2 3 3 4 3 3 5 3 2 
GFfos 80 120 80 cp pa 6 6 8 9 8 7 7 7 11 6 
GFfos 80 120 90 cp pa 4 4 3 4 3 3 5 0 2 2 
GFfos 80 120 100 cp pa 0 0 0 0 0 0 0 0 0 0 
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      11/04/2007 12/04/2007 13/04/2007 16/04/2007 17/04/2007 18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num num num num num num num max num
GFfos 80 120 100 red sl 14 11 11 9 9 10 31,53 120,00 
GFfos 80 120 100 red pa 1 0 1 2 3 2 16,74 120,00 
GFfos 100 120 70 redbis mp 0 0 0 1 0 1 15,37 120,00 
GFfos 80 120 40 ctp pa 0 1 2 2 1 2 13,58 120,00 
GFfos 80 120 90 ctp pa 2 2 2 2 2 2 16,11 120,00 
GFfos 80 120 110 ctp pa 2 0 0 0 0 0 16,74 120,00 
GFfos 80 120 120 ctp pa 0 0 0 2 0 0 17,26 120,00 
GFfos 100 120 40 ctp pa 1 1 1 1 1 1 14,53 120,00 
GFfos 100 120 50 ctp pa 2 1 0 0 0 0 14,53 120,00 
GFfos 100 120 80 ctp pa 4 9 3 3 4 5 18,00 120,00 
GFfos 100 120 90 ctp pa 0 0 0 0 0 0 16,63 120,00 
GFfos 100 120 110 ctp pa 3 9 10 12 11 13 21,11 120,00 
GFfos 80 120 120 cp mp 0 0 0 0 0 0 16,89 120,00 
GFfos 80 120 40 cp pa 8 8 6 6 6 7 18,05 120,00 
GFfos 80 120 50 cp pa 9 8 6 6 6 7 19,11 120,00 
GFfos 80 120 60 cp pa 0 0 0 0 0 0 13,74 120,00 
GFfos 80 120 70 cp pa 5 4 3 2 1 3 16,79 120,00 
GFfos 80 120 80 cp pa 5 5 4 5 5 4 20,16 120,00 
GFfos 80 120 90 cp pa 13 11 8 9 14 6 20,05 120,00 
GFfos 80 120 100 cp pa 0 0 1 0 0 0 15,84 120,00 
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      19/03/2007 20/03/2007 21/03/2007 22/03/2007 23/03/2007 26/03/2007 27/03/2007 28/03/2007 29/03/2007 30/03/2007 
Zone D1 D2 Hight Type Content num num num num num num num num num num 
GFfos 80 120 110 cp pa 8 9 8 10 13 14 15 12 17 9 
GFfos 80 120 120 cp pa 18 17 16 16 14 15 12 11 15 16 
GFfos 80 120 40 cp sl 1 1 1 0 1 0 1 1 1 1 
GFfos 80 120 50 cp sl 1 1 0 0 1 0 1 1 1 1 
GFfos 80 120 60 cp sl 0 0 0 0 0 0 6 0 0 0 
GFfos 80 120 70 cp sl 0 0 0 0 0 0 0 1 0 0 
GFfos 80 120 90 cp sl 1 0 0 0 0 0 0 0 0 0 
GFfos 80 120 120 cp sl 6 6 5 2 0 0 2 6 4 0 
 
      11/04/2007 12/04/2007 13/04/2007 16/04/2007 17/04/2007 18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num num num num num num num max num
GFfos 80 120 110 cp pa 14 13 9 11 14 16 26,42 120,00 
GFfos 80 120 120 cp pa 21 16 18 22 17 20 30,74 120,00 
GFfos 80 120 40 cp sl 1 1 1 1 1 1 13,37 120,00 
GFfos 80 120 50 cp sl 0 1 1 1 1 1 13,79 120,00 
GFfos 80 120 60 cp sl 0 0 0 0 0 0 14,00 120,00 
GFfos 80 120 70 cp sl 0 0 0 0 1 1 14,37 120,00 
GFfos 80 120 90 cp sl 0 0 0 0 1 0 15,37 120,00 
GFfos 80 120 120 cp sl 0 4 3 0 8 12 19,89 120,00 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
15 80 120 100 red pa 2 1 5 2 8 2 4 1 4 1 9 2 
15 80 120 100 red nada 6 3 1 1 0   6 3 0   1 1 
15 80 120 100 red rech 5 2 5 2 0   0   0   0   
15 70 110 70 cc pa 0   0   0   0   0   0   
15 100 120 100 ctp pa 1 1 2 2 1 1 0   0   0   
15 100 120 100 ctp nada 0   1 1 0   0   0   0   
15 80 120 40 cp pa 0   0   0   0   1 1 1 1 
15 80 120 60 cp pa 0   1 1 0   1 1 0   0   
15 80 120 70 cp pa 0   0   0   1 1 1 1 0   
15 80 120 80 cp pa 0   0   0   0   1 1 0   
15 80 120 90 cp pa 0   0   1 1 1 1 3 1 1 1 
15 80 120 110 cp pa 0   0   0   0   0   0   
15 92 95 160 horno pa 0   2 1 1 1 3 1 0   1 1 
16 80 120 100 red pa 6 1 5 1 7 1 2 2 5 1 6 1 
16 80 120 100 red nada 0   0   0   0   0   0   
16 70 110 70 cc pa 0   0   0   0   0   0   
16 100 120 50 cpp pa 0   1 1 0   0   0   0   
16 80 120 80 cp pautado a 0   1 1 1 1 1 1 1 1 0   
16 80 120 40 cp pa 0   1 1 1 1 1 1 1 1 0   
16 80 120 70 cp pa 0   1 1 0   0   0   0   
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      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
15 80 120 100 red pa 6 2 9 2 7 2 6 2 7 1 3 1 
15 80 120 100 red nada 4 2 1 1 2 1 2 1 3 3 1 1 
15 80 120 100 red rech 0   0   0   0   0   1 1 
15 70 110 70 cc pa 0   0   4 2 7 3 0   0   
15 100 120 100 ctp pa 0   0   0   0   0   0   
15 100 120 100 ctp nada 0   0   0   0   0   0   
15 80 120 40 cp pa 1 1 1 1 0   0   0   1 1 
15 80 120 60 cp pa 1 1 0   0   0   0   0   
15 80 120 70 cp pa 0   0   1 1 0   0   0   
15 80 120 80 cp pa 0   0   0   0   0   0   
15 80 120 90 cp pa 2 1 1 1 0   2 1 1 1 1 1 
15 80 120 110 cp pa 0   0   0   0   2 1 3 1 
15 92 95 160 horno pa 0   0   2 1 1 1 1 1 0   
16 80 120 100 red pa 5 1 5 1 3 1 5 1 3 1 3 1 
16 80 120 100 red nada 0   0   1 1 0   0   0   
16 70 110 70 cc pa 0   0   0   0   0   4 2 
16 100 120 50 cpp pa 0   0   0   0   0   0   
16 80 120 80 cp pautado a 1 1 1 1 0   0   0   0   
16 80 120 40 cp pa 0   0   0   0   0   1 1 
16 80 120 70 cp pa 0   0   0   1 1 0   0   
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      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col 
15 80 120 100 red pa 3 1 5,62 9 1,54 2 
15 80 120 100 red nada 3 1 2,31 6 1,64 3 
15 80 120 100 red rech 0   0,85 5 1,67 2 
15 70 110 70 cc pa 0   0,85 7 2,50 3 
15 100 120 100 ctp pa 0   0,31 2 1,33 2 
15 100 120 100 ctp nada 0   0,08 1 1,00 1 
15 80 120 40 cp pa 1 1 0,46 1 1,00 1 
15 80 120 60 cp pa 0   0,23 1 1,00 1 
15 80 120 70 cp pa 0   0,23 1 1,00 1 
15 80 120 80 cp pa 0   0,08 1 1,00 1 
15 80 120 90 cp pa 0   1,00 3 1,00 1 
15 80 120 110 cp pa 4 1 0,69 4 1,00 1 
15 92 95 160 horno pa 0   0,85 3 1,00 1 
16 80 120 100 red pa 1 1 4,31 7 1,08 2 
16 80 120 100 red nada 0   0,08 1 1,00 1 
16 70 110 70 cc pa 5 3 0,69 5 2,50 3 
16 100 120 50 cpp pa 0   0,08 1 1,00 1 
16 80 120 80 cp pautado a 0   0,46 1 1,00 1 
16 80 120 40 cp pa 0   0,38 1 1,00 1 
16 80 120 70 cp pa 0   0,15 1 1,00 1 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content nummax col nummax col num max col num max colnum max col num max col 
1 80 120 100 ctp pa 0   0   0   0   1 1 0   
1 100 120 100 ctp pa 0   0   0   2 1 3 2 1 1 
1 100 120 120 ctp pa 0   0   1 1 0   1 1 0   
1 100 120 60 ctp nada 1 1 0   0   0   0   0   
1 100 120 100 ctp nada 1 1 0   1 1 0   0   0   
1 80 120 40 cp pa 1 1 0   1 1 0   1 1 1 1 
1 80 120 60 cp pa 0   0   0   0   0   0   
1 80 120 80 cp pa 0   0   0   0   1 1 0   
1 80 120 90 cp pa 0   0   0   2 1 0   0   
1 80 120 100 cp pa 0   0   0   0   0   0   
1 80 120 110 cp pa 0   2 1 1 1 0   3 1 0   
1 80 120 40 cp mp 0   0   0   0   0   0   
1 80 120 80 cp mp 0   0   1 1 0   0   0   
1 80 120 90 cp mp 0   2 2 0   0   0   0   
1 80 120 100 cp mp 1 1 0   0   0   0   0   
1 100 120 100 cpp pa 0   1 1 0   0   0   0   
1 80 120 13 palet nada 0   3 3 0   0   0   0   
1 80 120 100 palet carton 0   0   0   0   0   0   
1 80 120 110 palet carton 0   0   0   0   0   0   
1 100 120 40 palet carton 0   0   0   0   1 1 0   
 
 APPENDIX A 
 126 
      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
1 80 120 100 ctp pa 0   1 1 1 1 0   1 1 1 1 
1 100 120 100 ctp pa 0   0   0   0   0   0   
1 100 120 120 ctp pa 0   0   0   0   0   0   
1 100 120 60 ctp nada 0   0   0   0   0   0   
1 100 120 100 ctp nada 0   0   0   0   0   0   
1 80 120 40 cp pa 0   2 1 0   0   0   0   
1 80 120 60 cp pa 0   1 1 0   0   0   0   
1 80 120 80 cp pa 1 1 0   0   0   0   0   
1 80 120 90 cp pa 1 1 0   1 1 1 1 0   0   
1 80 120 100 cp pa 0   0   1 1 0   0   0   
1 80 120 110 cp pa 0   0   2 1 0   0   0   
1 80 120 40 cp mp 0   0   0   0   0   1 1 
1 80 120 80 cp mp 0   0   0   0   0   0   
1 80 120 90 cp mp 0   0   0   0   0   0   
1 80 120 100 cp mp 0   0   0   0   0   0   
1 100 120 100 cpp pa 0   0   0   0   0   0   
1 80 120 13 palet nada 0   2 2 1 1 2 2 0   0   
1 80 120 100 palet carton 0   0   2 1 1 1 3 1 1 1 
1 80 120 110 palet carton 1 1 1 1 0   1 1 0   0   
1 100 120 40 palet carton 0   0   0   1 1 0   1 1 
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      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
1 80 120 100 ctp pa 1 1 0,46 1 1,00 1 
1 100 120 100 ctp pa 0   0,46 3 1,33 2 
1 100 120 120 ctp pa 0   0,15 1 1,00 1 
1 100 120 60 ctp nada 0   0,08 1 1,00 1 
1 100 120 100 ctp nada 0   0,15 1 1,00 1 
1 80 120 40 cp pa 0   0,46 2 1,00 1 
1 80 120 60 cp pa 0   0,08 1 1,00 1 
1 80 120 80 cp pa 0   0,15 1 1,00 1 
1 80 120 90 cp pa 0   0,38 2 1,00 1 
1 80 120 100 cp pa 0   0,08 1 1,00 1 
1 80 120 110 cp pa 0   0,62 3 1,00 1 
1 80 120 40 cp mp 0   0,08 1 1,00 1 
1 80 120 80 cp mp 0   0,08 1 1,00 1 
1 80 120 90 cp mp 0   0,15 2 2,00 2 
1 80 120 100 cp mp 0   0,08 1 1,00 1 
1 100 120 100 cpp pa 0   0,08 1 1,00 1 
1 80 120 13 palet nada 0   0,62 3 2,00 3 
1 80 120 100 palet carton 0   0,54 3 1,00 1 
1 80 120 110 palet carton 1 1 0,31 1 1,00 1 
1 100 120 40 palet carton 0   0,23 1 1,00 1 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
1 100 120 70 palet carton 0   1 1 1 1 1 1 1 1 0   
1 100 120 90 palet carton 0   1 1 0   1 1 0   0   
1 100 120 120 palet carton 3 1 1 1 1 1 1 1 0   2 1 
 
      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
1 100 120 70 palet carton 1 1 0   1 1 0   0   1 1 
1 100 120 90 palet carton 0   0   1 1 2 1 0   0   
1 100 120 120 palet carton 2 1 3 1 1 1 0   0   0   
 
      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
1 100 120 70 palet carton 1 1 0,62 1 1,00 1 
1 100 120 90 palet carton 0   0,38 2 1,00 1 
1 100 120 120 palet carton 0   1,08 3 1,00 1 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
9 80 120 100 red pa 14 3 18 3 15 2 25 3 28 3 8 3 
9 80 120 100 red rech 0   1 1 0   1 1 0   0   
9 80 120 100 red mp 1 1 3 1 0   2 1 1 1 3 2 
9 80 120 100 red sl 36 4 29 4 31 4 33 4 30 4 3 3 
9 80 120 100 red ?? 2 2 0   2 2 0   3 3 6 3 
9 100 120 70 cmg pa 0   1 1 2 1 0   4 1 2 1 
9 80 120 60 cme mp 24 4 27 5 24 5 24 5 27 6 23 5 
9 100 120 100 ctp nada 0   1 1 0   0   0   0   
9 100 120 150 ctp nada 0   0   0   0   0   0   
9 80 120 100 cred pa 0   0   4 3 3 3 5 3 3 3 
9 52 80 60 redp pa 6 2 8 2 12 2 17 4 20 4 2 1 
9 100 120 100 cpp pa 0   0   0   0   0   0   
9 80 120 60 cp pa 0   1 1 0   0   0   0   
9 80 120 70 cp pa 0   0   0   0   3 2 0   
9 80 120 80 cp pa 2 1 0   0   1 1 0   5 1 
9 80 120 90 cp pa 0   0   0   0   1 1 0   
9 80 120 100 cp pa 0   3 3 0   0   1 1 0   
9 80 120 110 cp pa 0   2 1 0   0   0   0   
9 80 120 60 cp mp 1 1 0   0   0   0   0   
9 80 120 70 cp mp 2 1 1 1 1 1 0   0   0   
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      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
9 80 120 100 red pa 7 3 18 2 8 3 11 4 8 3 11 3 
9 80 120 100 red rech 0   0   0   0   0   0   
9 80 120 100 red mp 6 3 4 2 4 3 5 3 5 3 3 2 
9 80 120 100 red sl 33 3 34 3 33 4 34 4 25 4 31 4 
9 80 120 100 red ?? 0   1 1 2 1 0   0   0   
9 100 120 70 cmg pa 0   0   0   0   0   0   
9 80 120 60 cme mp 23 5 23 5 18 5 17 4 12 4 16 5 
9 100 120 100 ctp nada 0   0   0   0   0   0   
9 100 120 150 ctp nada 0   1 1 0   0   0   0   
9 80 120 100 cred pa 3 3 3 3 5 3 5 3 0   0   
9 52 80 60 redp pa 9 4 15 4 22 4 6 3 8 4 13 4 
9 100 120 100 cpp pa 0   1 1 0   0   0   0   
9 80 120 60 cp pa 0   0   0   0   0   0   
9 80 120 70 cp pa 0   0   0   0   0   0   
9 80 120 80 cp pa 0   0   0   0   0   0   
9 80 120 90 cp pa 0   0   0   0   0   0   
9 80 120 100 cp pa 0   0   0   0   0   0   
9 80 120 110 cp pa 0   1 1 0   0   0   0   
9 80 120 60 cp mp 0   0   0   0   0   0   
9 80 120 70 cp mp 0   0   0   0   0   0   
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      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
9 80 120 100 red pa 16 4 14,38 28 3,00 4 
9 80 120 100 red rech 0   0,15 1 1,00 1 
9 80 120 100 red mp 2 2 3,00 6 2,00 3 
9 80 120 100 red sl 20 4 28,62 36 3,77 4 
9 80 120 100 red ?? 0   1,23 6 2,00 3 
9 100 120 70 cmg pa 0   0,69 4 1,00 1 
9 80 120 60 cme mp 15 4 21,00 27 4,77 6 
9 100 120 100 ctp nada 0   0,08 1 1,00 1 
9 100 120 150 ctp nada 0   0,08 1 1,00 1 
9 80 120 100 cred pa 0   2,38 5 3,00 3 
9 52 80 60 redp pa 18 4 12,00 22 3,23 4 
9 100 120 100 cpp pa 0   0,08 1 1,00 1 
9 80 120 60 cp pa 0   0,08 1 1,00 1 
9 80 120 70 cp pa 0   0,23 3 2,00 2 
9 80 120 80 cp pa 0   0,62 5 1,00 1 
9 80 120 90 cp pa 0   0,08 1 1,00 1 
9 80 120 100 cp pa 0   0,31 3 2,00 3 
9 80 120 110 cp pa 0   0,23 2 1,00 1 
9 80 120 60 cp mp 0   0,08 1 1,00 1 
9 80 120 70 cp mp 0   0,31 2 1,00 1 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
9 80 120 80 cp mp 0   0   0   0   0   0   
9 80 120 90 cp mp 0   0   0   0   0   0   
9 80 120 100 cp mp 1 1 1 1 1 1 1 1 0   0   
10 80 120 100 red sl 0   0   0   0   0   1 1 
10 80 120 100 red pa 0   0   0   0   0   0   
10 70 100 75 cm mp 2 2 0   4 4 4 1 3 1 2 1 
10 80 120 100 ctp nada 0   0   0   0   0   0   
10 80 120 40 cp pa 0   0   0   0   0   0   
10 80 120 50 cp pa 0   1 1 2 1 1 1 0   0   
10 80 120 70 cp pa 0   0   0   2 1 2 1 0   
10 80 120 90 cp pa 0   0   0   0   0   0   
10 80 120 40 cp mp 0   1 1 0   1 1 1 1 1 1 
10 80 120 50 cp mp 4 1 2 1 3 1 2 1 3 1 2 1 
10 80 120 60 cp mp 0   2 1 0   2 1 2 1 0   
10 80 120 70 cp mp 4 1 2 1 4 1 5 1 5 1 9 1 
10 80 120 80 cp mp 4 1 2 1 3 1 2 1 1 1 0   
10 80 120 90 cp mp 1 1 2 1 1 1 1 1 1 1 2 1 
10 80 120 100 cp mp 1 1 1 1 0   0   0   0   
10 80 120 110 cp mp 0   0   1 1 1 1 1 1 1 1 
10 80 120 130 cp mp 1 1 0   0   0   0   0   
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      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
9 80 120 80 cp mp 0   0   1 1 1 1 0   0   
9 80 120 90 cp mp 0   0   0   0   2 1 0   
9 80 120 100 cp mp 0   0   0   0   0   0   
10 80 120 100 red sl 0   0   0   0   0   0   
10 80 120 100 red pa 0   0   0   0   1 1 0   
10 70 100 75 cm mp 1 1 1 1 1 1 1   0   0   
10 80 120 100 ctp nada 0   0   0   0   0   0   
10 80 120 40 cp pa 0   0   0   0   2 1 0   
10 80 120 50 cp pa 2 1 1 1 0   0   0   0   
10 80 120 70 cp pa 1 1 0   0   0   0   0   
10 80 120 90 cp pa 0   0   0   0   1 1 0   
10 80 120 40 cp mp 2 1 1 1 2 1 3 1 0   2 1 
10 80 120 50 cp mp 2 1 2 1 2 1 1 1 0   0   
10 80 120 60 cp mp 1 1 0   2 1 1 1 0   0   
10 80 120 70 cp mp 7 1 8 1 7 1 7 1 3 1 1 1 
10 80 120 80 cp mp 0   1 1 1 1 0   0   3 1 
10 80 120 90 cp mp 3 1 1 1 1 1 2 1 3 1 3 1 
10 80 120 100 cp mp 0 0 0   0   0   2 1 3 1 
10 80 120 110 cp mp 1 1 2 1 2 1 0   0   0   
10 80 120 130 cp mp 0   0   0   0   0   0   
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      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
9 80 120 80 cp mp 0   0,15 1 1,00 1 
9 80 120 90 cp mp 0   0,15 2 1,00 1 
9 80 120 100 cp mp 0   0,31 1 1,00 1 
10 80 120 100 red sl 0   0,08 1 1,00 1 
10 80 120 100 red pa 0   0,08 1 1,00 1 
10 70 100 75 cm mp 0   1,46 4 1,50 4 
10 80 120 100 ctp nada 1 1 0,08 1 1,00 1 
10 80 120 40 cp pa 0   0,15 2 1,00 1 
10 80 120 50 cp pa 0   0,54 2 1,00 1 
10 80 120 70 cp pa 0   0,38 2 1,00 1 
10 80 120 90 cp pa 0   0,08 1 1,00 1 
10 80 120 40 cp mp 2 1 1,23 3 1,00 1 
10 80 120 50 cp mp 0   1,77 4 1,00 1 
10 80 120 60 cp mp 1 1 0,85 2 1,00 1 
10 80 120 70 cp mp 2 1 4,92 9 1,00 1 
10 80 120 80 cp mp 3 1 1,54 4 1,00 1 
10 80 120 90 cp mp 1 1 1,69 3 1,00 1 
10 80 120 100 cp mp 3 1 0,77 3 0,83 1 
10 80 120 110 cp mp 1 1 0,77 2 1,00 1 
10 80 120 130 cp mp 0   0,08 1 1,00 1 
 
 APPENDIX A 
 135 
      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
10 80 120 150 cp mp 0   1 1 0   0   0   0   
10 80 120 230 cp mp 0   0   1 1 1 1 1 1 0   
10 80 120 100 cred pa 0   0   0   0   0   0   
10 100 120 115 palet carton 1 1 0   0   0   0   0   
 
      20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
10 80 120 150 cp mp 0   0   0   0   1 1 0   
10 80 120 230 cp mp 0   0   0   0   0   0   
10 80 120 100 cred pa 0   0   0   0   3 1 3 1 
10 100 120 115 palet carton 0   0   0   0   0   0   
 
      18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
10 80 120 150 cp mp 0   0,15 1 1,00 1 
10 80 120 230 cp mp 0   0,23 1 1,00 1 
10 80 120 100 cred pa 2 1 0,62 3 1,00 1 
10 100 120 115 palet carton 0   0,08 1 1,00 1 
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      12/03/2007 13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
12 80 120 100 red sl 31 4 25 4 21 4 24 3 18 3 24 3 
12 80 120 100 red nada 2 2 0   0   0   0   2 2 
12 80 120 100 cpp sl 2 1 3 1 6 1 6 1 6 1 1 1 
12 80 120 100 cpp nada 1 1 1 1 0   0   0   4 1 
12 52 80 60 redp pa 0   0   0   0   0   2 1 
12 52 80 60 redp nada 4 1 1 1 2 1 0   0   0   
12 92 95 160 horno nada 0   0   0   0   0   1 1 
13 80 120 100 red pa 3 1 1 1 4 1 2 1 2 1 2 1 
13 80 120 100 red rech 2 1 1 1 3 1 2 1 0   0   
13 80 120 100 red mp 5 1 0   5 1 7 1 7 1 9 1 
13 80 120 100 red nada 1 1 2 1 1 1 1 1 1 1 1 1 
14 80 120 100 red nada 4 2 1 1 0   1 1 0   1 1 
14 100 120 80 cgp nada 2 2 4 4 0   0   2 2 2 2 
14 80 120 50 cp nada 0   1 1 0   1 1 0   0   
14 80 120 80 cp ?? 0   0   1 1 1 1 1 1 2 1 
14 80 120 80 cp nada 0   0   0   0   0   0   
14 80 120 13 palet nada 0   4 4 3 3 0   2 2 3 2 
14 80 120 60 cme nada 0   0   0   0   0   2 2 
14 70 70 80 imbuto nada 0   0   0   0   0   0   
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            20/03/2007 21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
12 80 120 100 red sl 20 3 14 3 10 3 8 3 9 3 9 3 
12 80 120 100 red nada 0   0   0   2 2 0   0   
12 80 120 100 cpp sl 1 1 3 1 4 1 2 1 0   1 1 
12 80 120 100 cpp nada 1 1 0   0   2 1 3 2 3 2 
12 52 80 60 redp pa 0   0   0   0   0   0   
12 52 80 60 redp nada 0   1 1 1 1 0   0   0   
12 92 95 160 horno nada 1 1 1 1 2 1 2 1 0   0   
13 80 120 100 red pa 0   3 1 3 1 3 1 2 1 3 1 
13 80 120 100 red rech 0   0   0   0   0   0   
13 80 120 100 red mp 11 1 0   9 1 10 1 11 1 9 1 
13 80 120 100 red nada 2 1 9 1 2 1 1 1 2 1 0   
14 80 120 100 red nada 0 0 0   0   0   0   0   
14 100 120 80 cgp nada 0   2 2 3 3 1 1 2 2 0   
14 80 120 50 cp nada 0   0   0   0   0   0   
14 80 120 80 cp ?? 0   0   1 1 0   1 1 1 1 
14 80 120 80 cp nada 0   0   0   0   2 1 2 2 
14 80 120 13 palet nada 1 1 1 1 0   6 4 4 4 0   
14 80 120 60 cme nada 0   0   0   0   0   0   
14 70 70 80 imbuto nada 1 1 0   1 1 1 1 0   0   
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            18/04/2007 AVERAGE 
Zone D1 D2 Hight Type Content num max col num max num col max col
12 80 120 100 red sl 6 3 16,85 31 3,23 4 
12 80 120 100 red nada 0   0,46 2 2,00 2 
12 80 120 100 cpp sl 1 1 2,77 6 1,00 1 
12 80 120 100 cpp nada 0   1,15 4 1,29 2 
12 52 80 60 redp pa 0   0,15 2 1,00 1 
12 52 80 60 redp nada 0   0,69 4 1,00 1 
12 92 95 160 horno nada 0   0,54 2 1,00 1 
13 80 120 100 red pa 4 1 2,46 4 1,00 1 
13 80 120 100 red rech 0   0,62 3 1,00 1 
13 80 120 100 red mp 9 1 7,08 11 1,00 1 
13 80 120 100 red nada 0   1,77 9 1,00 1 
14 80 120 100 red nada 0   0,54 4 1,00 2 
14 100 120 80 cgp nada 0   1,38 4 2,25 4 
14 80 120 50 cp nada 0   0,15 1 1,00 1 
14 80 120 80 cp ?? 1 1 0,69 2 1,00 1 
14 80 120 80 cp nada 0   0,31 2 1,50 2 
14 80 120 13 palet nada 0   1,85 6 2,63 4 
14 80 120 60 cme nada 0   0,15 2 2,00 2 
14 70 70 80 imbuto nada 0   0,23 1 1,00 1 
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      13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 20/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
18 80 120 100 red pa 0   0   0   0   0   0   
18 80 120 100 red goma 8 3 10 4 9 3 12 4 17 4 15 4 
18 80 120 100 red mp 13 4 12 2 6 2 6 2 4 2 1 1 
18 100 120 70 redbis mp 0   1 1 5 3 0   1 1 0   
18 100 120 100 redg mp 0   0   0   0   0   3 2 
18 80 100 80 redb mp 0   0   0   0   5 2 2 2 
18 80 120 95 ll goma 14 4 14 4 13 4 9 3 7 2 9 4 
18 70 110 70 cc goma 5 3 5 3 6 3 2 2 0   0   
18 80 120 60 ccbis goma 2 2 2 1 1 1 0   0   0   
18 100 120 80 cgp goma 15 5 15 5 11 4 13 5 14 5 15 5 
18 110 120 100 cmbis pa 0   1 1 1 1 1 1 0   0   
18 70 70 80 imbuti mp 0   0   0   0   6 4 0   
18 80 120 40 cp mp 0   0   0   0   0   1 1 
18 80 120 50 cp mp 0   2 1 0   1 1 2 1 0   
18 80 120 60 cp mp 3 1 0   0   0   1 1 1 1 
18 80 120 70 cp mp 0   7 1 2 2 2 1 1 1 3 1 
18 80 120 80 cp mp 0   0   1 1 4 2 5 2 5 1 
18 80 120 90 cp mp 4 2 6 4 4 2 7 4 7 4 6 1 
18 80 120 100 cp mp 0   0   0   0   1 1 0   
18 80 120 110 cp mp 0   0   0   0   0   1 1 
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      21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 18/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
18 80 120 100 red pa 0   0   0   0   0   1 1 
18 80 120 100 red goma 15 4 13 3 10 3 1 1 1 1 1 1 
18 80 120 100 red mp 2 2 2 2 6 3 0   0   0   
18 100 120 70 redbis mp 0   0   0   0   0   0   
18 100 120 100 redg mp 1 1 1 1 1 1 0   0   0   
18 80 100 80 redb mp 1 1 0   0   0   0   0   
18 80 120 95 ll goma 10 4 10 4 9 2 2   2 1 2 1 
18 70 110 70 cc goma 0   2 2 0   0   0   0   
18 80 120 60 ccbis goma 3 3 2 1 2 1 0   0   0   
18 100 120 80 cgp goma 16 5 16 5 14 5 2 1 1 1 1 1 
18 110 120 100 cmbis pa 0   0   0   0   0   0   
18 70 70 80 imbuti mp 6 3 3 3 5 3 0   0   0   
18 80 120 40 cp mp 1 1 1 1 1 1 0   0   0   
18 80 120 50 cp mp 2 1 2 1 1 1 0   0   1 1 
18 80 120 60 cp mp 1 1 1 1 0   0   0   0   
18 80 120 70 cp mp 0   3 3 9 2 0   3 1 3 1 
18 80 120 80 cp mp 3 1 1 1 4 2 3 1 1 1 1 1 
18 80 120 90 cp mp 5 3 9 4 2 2 0   0   0   
18 80 120 100 cp mp 0   1 1 0   0   0   0   
18 80 120 110 cp mp 0   0   0   0   0   0   
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      AVERAGE 
Zone D1 D2 Hight Type Content num max num col max col
18 80 120 100 red pa 0,08 1 1,00 1 
18 80 120 100 red goma 9,33 17 2,92 4 
18 80 120 100 red mp 4,33 13 2,22 4 
18 100 120 70 redbis mp 0,58 5 1,67 3 
18 100 120 100 redg mp 0,50 3 1,25 2 
18 80 100 80 redb mp 0,67 5 1,67 2 
18 80 120 95 ll goma 8,42 14 3,00 4 
18 70 110 70 cc goma 1,67 6 2,60 3 
18 80 120 60 ccbis goma 1,00 3 1,50 3 
18 100 120 80 cgp goma 11,08 16 3,92 5 
18 110 120 100 cmbis pa 0,25 1 1,00 1 
18 70 70 80 imbuti mp 1,67 6 3,25 4 
18 80 120 40 cp mp 0,33 1 1,00 1 
18 80 120 50 cp mp 0,92 2 1,00 1 
18 80 120 60 cp mp 0,58 3 1,00 1 
18 80 120 70 cp mp 2,75 9 1,44 3 
18 80 120 80 cp mp 2,33 5 1,30 2 
18 80 120 90 cp mp 4,17 9 2,89 4 
18 80 120 100 cp mp 0,17 1 1,00 1 
18 80 120 110 cp mp 0,08 1 1,00 1 
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      13/03/2007 14/03/2007 15/03/2007 16/03/2007 19/03/2007 20/03/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
18 80 120 130 cp mp 4 1 0   2 1 0   0   0   
18 100 120 80 cp mp 0   0   0   0   0   0   
18 100 120 200 cp mp 0   0   0   0   2 1 0   
18 92 95 160 horno nada 0   0   0   0   0   0   
18 100 120 50 palet nylon 3 1 3 1 3 1 3 1 3 1 3 1 
17 80 120 70 cp contamin 14 1 14 1 14 1 14 1 14 1 14 1 
17 92 95 160 horno nada 10 1 8 1 8 1 11 1 10 1 12 1 
17 80 120 100 red mp rech 2 2 2 2 2 2 2 2 2 2 2 2 
17 80 120 100 red document 2 2 2 2 2 2 2 2 2 2 2 2 
17 80 120 100 red goma 1 1 1 1 1 1 1 1 1 1 1 1 
17 80 120 100 cred ?? 1 1 1 1 1 1 1 1 1 1 1 1 
17 80 120 100 red scaffali 1 1 1 1 1 1 1 1 1 1 1 1 
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      21/03/2007 22/03/2007 23/03/2007 16/04/2007 17/04/2007 18/04/2007 
Zone D1 D2 Hight Type Content num max col num max col num max col num max col num max col num max col 
18 80 120 130 cp mp 1 1 0   0   0   0   0   
18 100 120 80 cp mp 0   4 4 1 1 0   0   0   
18 100 120 200 cp mp 3 1 3 1 2 1 0   0   0   
18 92 95 160 horno nada 0   0   0   0   11 1 10 1 
18 100 120 50 palet nylon 3 1 3 1 3 1 3 1 3 1 3 1 
17 80 120 70 cp contamin 14 1 15 1 15 1             
17 92 95 160 horno nada 10 1 8 1 5 1             
17 80 120 100 red mp rech 2 2 0   0               
17 80 120 100 red document 2 2 2 2 2 2             
17 80 120 100 red goma 1 1 0   0               
17 80 120 100 cred ?? 1 1 1 1 1 1             
17 80 120 100 red scaffali 1 1 1 1 1 1             
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      AVERAGE 
Zone D1 D2 Hight Type Content num max num col max col
18 80 120 130 cp mp 0,58 4 1,00 1 
18 100 120 80 cp mp 0,42 4 2,50 4 
18 100 120 200 cp mp 0,83 3 1,00 1 
18 92 95 160 horno nada 1,75 11 1,00 1 
18 100 120 50 palet nylon 3,00 3 1,00 1 
17 80 120 70 cp contamin 14,22 15 1,00 1 
17 92 95 160 horno nada 9,11 12 1,00 1 
17 80 120 100 red mp rech 1,56 2 2,00 2 
17 80 120 100 red document 2,00 2 2,00 2 
17 80 120 100 red goma 0,78 1 1,00 1 
17 80 120 100 cred ?? 1,00 1 1,00 1 
17 80 120 100 red scaffali 1,00 1 1,00 1 
 
 
 
 
 APPENDIX B 
 145
APPENDIX B 
 
In Appendix B there are all the tables where data have been processed, like Table 
3.4.1 in paragraph 3.4.  
For each area the average and maximum number has been calculated, related both 
to the amount of cases and to the highest column for each type of package, to have, for 
each area and for each type of container, the average and maximum amount recorded, 
the maximum column registered on average (which, for simplicity, will be regarded as 
average column, although it approximates the real value by excess) and the highest 
column recorded. 
Subsequently, the quantity of containers has been divided by the number of stacking 
levels (column), to have as a result the number of containers that, on average, lie on 
the floor. This value has been multiplied by the basis dimensions of the case so as to 
obtain the engaged area. To calculate the engaged volume, the result has been 
multiplied by the column height. The calculation has been carried out keeping apart 
average values and the maximum values. 
Totals are highlighted in yellow and appear, for all the zones, in the summary Table 
3.4.2. 
 
 
 
APPENDIX B 
 146 
        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
A 80 120 100 red pa 63,15 99 5,07 6 12,46 16,50 15,84 95,04 11,96 60,62 
A 80 120 100 gibo+cp pa 0,23 2,00 1,50 2,00 0,15 1,00 0,96 1,92 0,15 0,22 
A 70 110 70 KTP cardboard pa 0,46 6,00 2,00 2,00 0,23 3,00 2,31 3,23 0,18 0,25 
A 100 120 80 Michelin goma 16,31 26,00 6,80 7,00 2,40 3,71 4,46 24,96 2,88 15,66 
A 100 120 70 VW 0001 pa 2,69 7,00 3,33 6,00 0,81 1,17 1,40 5,88 0,97 2,26 
A 100 120 100 KLT pa 9,85 27,00 3,20 4,00 3,08 6,75 8,10 32,40 3,69 11,82 
A 100 120 100 KLT mp 1,38 3,00 3,00 3,00 0,46 1,00 1,20 3,60 0,55 1,66 
A 80 120 50 cp pa 0,15 1,00 1,00 1,00 0,15 1,00 0,96 0,48 0,15 0,07 
A 80 120 60 cp pa 0,31 2,00 1,00 1,00 0,31 2,00 1,92 1,15 0,30 0,18 
A 80 120 70 cp pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,67 0,07 0,05 
A 80 120 90 cp pa 0,23 1,00 1,00 1,00 0,23 1,00 0,96 0,86 0,22 0,20 
A 80 120 100 cp pa 0,92 4,00 1,43 2,00 0,65 2,00 1,92 3,84 0,62 0,89 
A 80 120 110 cp pa 1,77 7,00 1,57 2,00 1,13 3,50 3,36 7,39 1,08 1,87 
          TOTAL 97,53 186,00     44,35 181,43 22,82 95,74 
 
        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
B 80 120 100 gibo pa 7,46 13,00 3,85 6,00 1,94 2,17 2,08 12,48 1,86 7,16 
B 80 120 100 gibo goma 2,00 22,00 5,00 6,00 0,40 3,67 3,52 21,12 0,38 1,92 
B 80 120 100 gibo mp 1,54 5,00 2,38 5,00 0,65 1,00 0,96 4,80 0,62 1,48 
B 70 110 70 KTP cardboard goma 0,92 6,00 4,00 4,00 0,23 1,50 1,16 3,23 0,18 0,50 
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        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
B 80 120 60 cp goma 3,85 14,00 4,75 5,00 0,81 2,80 2,69 8,06 0,78 2,22 
B 100 120 80 michelin goma 2,31 14,00 5,33 7,00 0,43 2,00 2,40 13,44 0,52 2,22 
B 80 120 100 KLT pa 7,77 19,00 2,90 4,00 2,68 4,75 4,56 18,24 2,57 7,46 
B 100 120 100 KLT pa 3,54 24,00 4,00 4,00 0,88 6,00 7,20 28,80 1,06 4,25 
B 100 120 100 Ford mp 0,46 3,00 3,00 3,00 0,15 1,00 1,20 3,60 0,18 0,55 
B 100 120 120 KLT pa 1,92 9,00 2,33 4,00 0,82 2,25 2,70 12,96 0,99 2,77 
B 100 120 100 KLT mp 1,23 5,00 2,80 3,00 0,44 1,67 2,00 6,00 0,53 1,48 
B 100 120 120 KLT mp 0,77 9,00 1,50 2,00 0,51 4,50 5,40 12,96 0,62 1,11 
B 80 120 40 cp pa 0,23 1,00 1,00 1,00 0,23 1,00 0,96 0,38 0,22 0,09 
B 80 120 50 cp pa 0,15 2,00 2,00 2,00 0,08 1,00 0,96 0,96 0,07 0,07 
B 80 120 70 cp pa 7,15 28,00 3,13 4,00 2,29 7,00 6,72 18,82 2,20 4,81 
B 80 120 80 cp pa 0,77 7,00 1,75 4,00 0,44 1,75 1,68 5,38 0,42 0,59 
B 80 120 90 cp pa 0,54 6,00 1,50 2,00 0,36 3,00 2,88 5,18 0,34 0,47 
B 80 120 100 cp pa 2,08 6,00 1,50 2,00 1,38 3,00 2,88 5,76 1,33 1,99 
B 80 120 110 cp pa 2,31 9,00 1,36 2,00 1,69 4,50 4,32 9,50 1,62 2,44 
B 80 120 120 cp pa 0,85 8,00 1,25 2,00 0,68 4,00 3,84 9,22 0,65 0,97 
B 80 120 70 cp pa 2,15 14,00 5,00 5,00 0,43 2,80 2,69 9,41 0,41 1,45 
B 80 120 70 cp mp 6,23 21,00 4,14 5,00 1,50 4,20 4,03 14,11 1,44 4,19 
B 80 120 80 cp mp 1,31 9,00 3,00 4,00 0,44 2,25 2,16 6,91 0,42 1,00 
B 80 120 90 cp mp 0,15 2,00 1,00 1,00 0,15 2,00 1,92 1,73 0,15 0,13 
B 80 120 110 cp mp 0,08 1,00 1,00 1,00 0,08 1,00 0,96 1,06 0,07 0,08 
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        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
B 100 120 60 Volksw110848 pa 4,00 4,00 4,00 4,00 1,00 1,00 1,20 2,88 1,20 2,88 
B 100 120 100 Volksw110656 pa 2,00 2,00 2,00 2,00 1,00 1,00 1,20 2,40 1,20 2,40 
          TOTAL 66,54 274,00     75,14 242,56 22,42 57,46 
 
        on the floor m2 m3 m2 m3 
Zone D 1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
C 80 120 100 gibo goma 45,92 61,00 6,00 6,00 7,65 10,17 9,76 58,56 7,35 44,09 
C 80 120 95 KTP plastic goma 15,31 27,00 4,30 5,00 3,56 5,40 5,18 24,62 3,42 13,96 
C 70 110 70 KTP cardboard goma 16,31 52,00 3,69 4,00 4,42 13,00 10,01 28,03 3,40 8,79 
C 80 120 60 cp goma 2,23 10,00 2,50 4,00 0,89 2,50 2,40 5,76 0,86 1,28 
          TOTAL 79,77 150,00     27,35 116,97 15,02 68,12 
 
        on the floor m2 m3 m2 m3 
Zone D 1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
D 80 120 100 gibo goma 32,54 44,00 5,31 6,00 6,13 7,33 7,04 42,24 5,89 31,24 
D 80 120 100 gibo mp 14,54 17,00 4,23 5,00 3,44 3,40 3,26 16,32 3,30 13,96 
D 80 120 95 KTP plastic goma 28,77 37,00 4,77 5,00 6,03 7,40 7,10 33,74 5,79 26,24 
D 70 110 70 KTP cardboard goma 11,00 31,00 3,45 5,00 3,18 6,20 4,77 16,71 2,45 5,93 
D 80 120 60 cp goma 2,46 5,00 2,15 3,00 1,14 1,67 1,60 2,88 1,10 1,42 
          TOTAL 89,31 134,00     23,78 111,89 18,52 78,78 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
E 100 120 80 Michelin ?? 0,23 1,00 1,00 1,00 0,23 1,00 1,20 0,96 0,28 0,22 
E 80 120 60 Udalbide mp 0,62 1,00 1,00 1,00 0,62 1,00 0,96 0,58 0,59 0,35 
E 70 110 75 Bel Woco mp 2,00 2,00 1,77 2,00 1,13 1,00 0,77 1,16 0,87 1,16 
E 80 120 100 gibo+cp ?? 5,00 5,00 1,00 1,00 5,00 5,00 4,80 4,80 4,80 4,80 
E 80 120 60 Udalbide mp 0,23 1,00 1,00 1,00 0,23 1,00 0,96 0,58 0,22 0,13 
E 80 120 100 palet nylon/cart 1,62 3,00 1,00 1,00 1,62 3,00 2,88 2,88 1,55 1,55 
E 80 120 70 cp docum 0,77 1,00 1,00 1,00 0,77 1,00 0,96 0,67 0,74 0,52 
E 80 120 110 cp albaran 3,69 4,00 1,00 1,00 3,69 4,00 3,84 4,22 3,54 3,90 
E 80 120 170 cp pa 0,77 1,00 1,00 1,00 0,77 1,00 0,96 1,63 0,74 1,26 
E 80 120 40 cp mp 0,77 1,00 1,00 1,00 0,77 1,00 0,96 0,38 0,74 0,30 
E 80 120 50 cp mp 0,15 1,00 1,00 1,00 0,15 1,00 0,96 0,48 0,15 0,07 
E 80 120 70 cp mp 1,08 2,00 1,00 1,00 1,08 2,00 1,92 1,34 1,03 0,72 
E 80 120 90 cp mp 1,38 3,00 1,00 1,00 1,38 3,00 2,88 2,59 1,33 1,20 
E 80 120 100 cp mp 0,15 1,00 1,00 1,00 0,15 1,00 0,96 0,96 0,15 0,15 
  80 120 40 cp ?? 0,38 1,00 1,00 1,00 0,38 1,00 0,96 0,38 0,37 0,15 
          TOTAL 18,85 28,00     25,97 23,62 17,10 16,47 
 
        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
GF 80 120 100 gibo pa 3,51 8,00 1,54 3,00 2,28 2,67 2,56 7,68 2,19 3,37 
GF 80 120 100 gibo goma 6,38 13,00 3,54 5,00 1,80 2,60 2,50 12,48 1,73 6,13 
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        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
GF 80 120 100 gibo mp 8,23 24,00 2,75 5,00 2,99 4,80 4,61 23,04 2,87 7,90 
GF 80 120 100 gibo sl 18,69 31,00 2,00 4,00 9,34 7,75 7,44 29,76 8,97 17,94 
GF 100 120 70 Jaula Mich mp 0,28 2,00 0,15 2,00 1,82 1,00 1,20 1,68 2,18 0,24 
GF 100 120 70 Jaula Mich goma 0,08 1,00 0,08 1,00 1,00 1,00 1,20 0,84 1,20 0,06 
GF 80 120 100 gibo+cp pa 0,08 1,00 0,08 1,00 1,00 1,00 0,96 0,96 0,96 0,07 
GF 80 120 95 KTP plastic goma 15,77 31,00 4,38 5,00 3,60 6,20 5,95 28,27 3,45 14,38 
GF 70 110 70 KTP cardboard mp 0,23 3,00 3,00 3,00 0,08 1,00 0,77 1,62 0,06 0,12 
GF 80 120 60 cp mp 2,54 28,00 3,50 4,00 0,73 7,00 6,72 16,13 0,70 1,46 
GF 100 120 80 VW 0001 goma 44,69 65,00 7,46 8,00 5,99 8,13 9,75 62,40 7,19 42,90 
GF 80 120 60 Udalbide mp 22,92 31,00 5,77 7,00 3,97 4,43 4,25 17,86 3,81 13,20 
GF 90 100 50 Wood case pa 0,15 1,00 0,15 1,00 1,00 1,00 0,90 0,45 0,90 0,07 
GF 80 120 40 KLT pa 1,13 2,00 1,00 2,00 1,13 1,00 0,96 0,77 1,08 0,43 
GF 80 120 90 KLT pa 1,00 2,00 1,00 2,00 1,00 1,00 0,96 1,73 0,96 0,86 
GF 80 120 110 KLT pa 0,50 3,00 2,00 3,00 0,25 1,00 0,96 3,17 0,24 0,53 
GF 80 120 120 KLT pa 0,50 2,00 1,00 2,00 0,50 1,00 0,96 2,30 0,48 0,58 
GF 100 120 40 KLT pa 1,00 2,00 1,00 2,00 1,00 1,00 1,20 0,96 1,20 0,48 
GF 100 120 50 KLT pa 0,38 2,00 1,00 2,00 0,38 1,00 1,20 1,20 0,45 0,23 
GF 100 120 80 KLT pa 2,63 9,00 2,00 3,00 1,31 3,00 3,60 8,64 1,58 2,52 
GF 100 120 90 KLT pa 0,38 3,00 1,00 3,00 0,38 1,00 1,20 3,24 0,45 0,41 
GF 100 120 110 KLT pa 4,44 13,00 2,00 3,00 2,22 4,33 5,20 17,16 2,66 5,86 
GF 80 120 100 cp mp 0,77 10,00 3,00 3,00 0,26 3,33 3,20 9,60 0,25 0,74 
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        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
GF 80 120 70 cp mp 12,00 30,00 3,17 5,00 3,79 6,00 5,76 20,16 3,63 8,06 
GF 80 120 80 cp mp 2,77 16,00 1,83 3,00 1,51 5,33 5,12 12,29 1,45 2,13 
GF 80 120 90 cp mp 0,15 2,00 1,00 1,00 0,15 2,00 1,92 1,73 0,15 0,13 
GF 80 120 100 cp mp 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,96 0,07 0,07 
GF 80 120 120 cp mp 0,21 1,00 1,00 1,00 0,21 1,00 0,96 1,15 0,20 0,24 
GF 80 120 140 cp mp 0,15 1,00 1,00 1,00 0,15 1,00 0,96 1,34 0,15 0,21 
GF 80 120 160 cp mp 0,23 1,00 1,00 1,00 0,23 1,00 0,96 1,54 0,22 0,35 
GF 80 120 90 cp goma 0,62 8,00 2,00 2,00 0,31 4,00 3,84 6,91 0,30 0,53 
GF 100 120 70 cp mp 0,46 5,00 2,00 3,00 0,23 1,67 2,00 4,20 0,28 0,39 
GF 80 120 40 cp pa 6,44 8,00 1,00 3,00 6,44 2,67 2,56 3,07 6,18 2,47 
GF 80 120 50 cp pa 7,06 9,00 1,00 3,00 7,06 3,00 2,88 4,32 6,78 3,39 
GF 80 120 60 cp pa 0,06 1,00 1,00 1,00 0,06 1,00 0,96 0,58 0,06 0,04 
GF 80 120 70 cp pa 3,06 5,00 1,00 2,00 3,06 2,50 2,40 3,36 2,94 2,06 
GF 80 120 80 cp pa 6,44 11,00 1,00 3,00 6,44 3,67 3,52 8,45 6,18 4,94 
GF 80 120 90 cp pa 5,69 14,00 1,00 3,00 5,69 4,67 4,48 12,10 5,46 4,91 
GF 80 120 100 cp pa 0,06 1,00 1,00 1,00 0,06 1,00 0,96 0,96 0,06 0,06 
GF 80 120 110 cp pa 12,00 17,00 1,00 3,00 12,00 5,67 5,44 17,95 11,52 12,67 
GF 80 120 120 cp pa 16,50 22,00 1,00 4,00 16,50 5,50 5,28 25,34 15,84 19,01 
GF 60 100 50 cp pa 2,00 2,00 1,00 2,00 2,00 1,00 0,60 0,60 1,20 0,60 
GF 80 120 40 cp sl 0,88 1,00 1,00 1,00 0,88 1,00 0,96 0,38 0,84 0,34 
GF 80 120 50 cp sl 0,75 1,00 1,00 1,00 0,75 1,00 0,96 0,48 0,72 0,36 
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        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
GF 80 120 60 cp sl 0,38 6,00 1,00 3,00 0,38 2,00 1,92 3,46 0,36 0,22 
GF 80 120 70 cp sl 0,19 1,00 1,00 1,00 0,19 1,00 0,96 0,67 0,18 0,13 
GF 80 120 90 cp sl 0,13 1,00 1,00 1,00 0,13 1,00 0,96 0,86 0,12 0,11 
GF 80 120 120 cp sl 3,63 12,00 1,00 3,00 3,63 4,00 3,84 13,82 3,48 4,18 
          TOTAL 218,18 464,00     129,41 398,62 113,93 188,08 
 
        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
H 80 120 100 gibo pa 0,38 2,00 1,33 2,00 0,29 1,00 0,96 1,92 0,28 0,37 
H 80 120 100 gibo mp 8,77 20,00 3,55 5,00 2,47 4,00 3,84 19,20 2,37 8,42 
H 80 120 100 gibo sl 0,31 2,00 2,00 2,00 0,15 1,00 0,96 1,92 0,15 0,30 
H 100 120 70 Jaula Mich mp 1,08 6,00 2,50 4,00 0,43 1,50 1,80 5,04 0,52 0,90 
H 80 120 60 cp goma 1,08 14,00 4,00 4,00 0,27 3,50 3,36 8,06 0,26 0,62 
H 80 120 60 Udalbide mp 0,23 1,00 1,00 1,00 0,23 1,00 0,96 0,58 0,22 0,13 
H 80 120 40 cp mp 0,31 2,00 1,33 2,00 0,23 1,00 0,96 0,77 0,22 0,12 
H 80 120 50 cp mp 2,38 6,00 1,33 2,00 1,79 3,00 2,88 2,88 1,72 1,14 
H 80 120 60 cp mp 1,92 4,00 1,55 2,00 1,24 2,00 1,92 2,30 1,19 1,11 
H 80 120 70 cp mp 6,15 14,00 2,00 4,00 3,08 3,50 3,36 9,41 2,95 4,14 
H 80 120 80 cp mp 7,77 15,00 1,85 4,00 4,21 3,75 3,60 11,52 4,04 5,97 
H 80 120 90 cp mp 4,23 9,00 2,45 3,00 1,72 3,00 2,88 7,78 1,65 3,66 
H 80 120 100 cp mp 0,69 2,00 1,00 1,00 0,69 2,00 1,92 1,92 0,66 0,66 
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        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
H 80 120 110 cp mp 2,92 5,00 1,69 3,00 1,73 1,67 1,60 5,28 1,66 3,09 
H 80 120 120 cp mp 0,85 3,00 1,11 2,00 0,76 1,50 1,44 3,46 0,73 0,97 
H 80 120 130 cp mp 1,85 4,00 1,23 2,00 1,50 2,00 1,92 4,99 1,44 2,30 
H 80 120 140 cp mp 0,08 1,00 1,00 1,00 0,08 1,00 0,96 1,34 0,07 0,10 
H 80 120 200 cp mp 0,23 2,00 1,00 1,00 0,23 2,00 1,92 3,84 0,22 0,44 
H 100 120 70 cp mp 0,69 4,00 2,00 4,00 0,35 1,00 1,20 3,36 0,42 0,58 
H 100 120 150 cp mp 0,69 3,00 1,00 1,00 0,69 3,00 3,60 5,40 0,83 1,25 
H 100 120 160 cp mp 6,69 11,00 2,00 2,00 3,35 5,50 6,60 21,12 4,02 12,85 
H 80 120 100 cp pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,96 0,07 0,07 
H 80 120 170 cp pa 0,23 1,00 1,00 1,00 0,23 1,00 0,96 1,63 0,22 0,38 
H 70 70 80 embudo azul mp 0,69 5,00 3,00 4,00 0,23 1,25 0,61 1,96 0,11 0,27 
      TOTAL 50,31 137,00     51,17 126,64 26,04 49,84 
 
 
 
 
 
 
 
 
 
APPENDIX B 
 154 
        on the floor m2 m3 m2 m3 
Zone D 1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
Q 80 120 100 gibo para imbal 0,38 1,00 1,00 1,00 0,38 1,00 0,96 0,96 0,37 0,37 
Q 100 120 90 pallet nylon hojas 5,08 7,00 2,31 3,00 2,20 2,33 2,80 7,56 2,64 5,48 
Q 100 120 110 pallet nylon rotoli 2,69 4,00 1,77 2,00 1,52 2,00 2,40 5,28 1,83 3,55 
Q 100 120 120 pallet carton 36,38 44,00 3,85 4,00 9,46 11,00 13,20 63,36 11,35 52,39 
Q 100 120 195 pallet carton 1,69 3,00 1,18 2,00 1,43 1,50 1,80 7,02 1,72 3,96 
Q 80 120 105 cp pa 11,00 11,00 2,00 2,00 5,50 5,50 5,28 11,09 5,28 11,09 
          TOTAL 57,23 70,00         26,44 95,27 23,19 76,85 
 
        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
ric-ship 80 120 100 gibo pa 2,00 11,00 2,33 4,00 0,86 2,75 2,64 10,56 0,82 1,92 
ric-ship 80 120 100 gibo mp 22,62 34,00 3,77 4,00 6,00 8,50 8,16 32,64 5,76 21,71 
ric-ship 80 120 95 KTP plastic goma 0,92 6,00 4,00 4,00 0,23 1,50 1,44 5,47 0,22 0,84 
ric-ship 70 110 70 KTP cardboard pa 0,31 2,00 1,33 2,00 0,23 1,00 0,77 1,08 0,18 0,17 
ric-ship 60 80 60 BMW pa 0,77 10,00 4,00 4,00 0,19 2,50 1,20 2,88 0,09 0,22 
ric-ship 100 120 70 VW 0001 pa 0,15 2,00 2,00 2,00 0,08 1,00 1,20 1,68 0,09 0,13 
ric-ship 100 120 80 Michelin goma 0,23 1,00 1,00 1,00 0,23 1,00 1,20 0,96 0,28 0,22 
ric-ship 100 120 100 Ford pa 0,15 1,00 1,00 1,00 0,15 1,00 1,20 1,20 0,18 0,18 
ric-ship 100 120 100 KLT pa 0,46 4,00 1,67 3,00 0,28 1,33 1,60 4,80 0,33 0,55 
ric-ship 100 120 120 KLT pa 2,69 8,00 3,00 4,00 0,90 2,00 2,40 11,52 1,08 3,88 
ric-ship 80 120 30 cp pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,29 0,07 0,02 
ric-ship 80 120 50 cp pa 0,31 1,00 1,00 1,00 0,31 1,00 0,96 0,48 0,30 0,15 
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        on the floor m2 m3 m2 m3 
Zone D1 D 2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
ric-ship 80 120 60 cp pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,58 0,07 0,04 
ric-ship 80 120 70 cp pa 0,38 4,00 1,50 2,00 0,26 2,00 1,92 2,69 0,25 0,26 
ric-ship 80 120 80 cp pa 0,62 4,00 1,67 2,00 0,37 2,00 1,92 3,07 0,35 0,47 
ric-ship 80 120 90 cp pa 0,92 4,00 1,29 2,00 0,72 2,00 1,92 3,46 0,69 0,80 
ric-ship 80 120 100 cp pa 1,08 3,00 1,71 2,00 0,63 1,50 1,44 2,88 0,60 1,03 
ric-ship 80 120 110 cp pa 1,23 3,00 1,50 2,00 0,82 1,50 1,44 3,17 0,79 1,30 
ric-ship 80 120 120 cp pa 0,15 2,00 2,00 2,00 0,08 1,00 0,96 2,30 0,07 0,18 
ric-ship 80 120 45 cp mp 0,15 1,00 1,00 1,00 0,15 1,00 0,96 0,43 0,15 0,07 
ric-ship 80 120 80 cp mp 0,15 1,00 1,00 1,00 0,15 1,00 0,96 0,77 0,15 0,12 
ric-ship 80 120 90 cp mp 22,85 44,00 3,91 4,00 5,84 11,00 10,56 38,02 5,61 19,74 
ric-ship 80 120 155 cp mp 0,46 4,00 1,33 2,00 0,35 2,00 1,92 5,95 0,33 0,69 
ric-ship 100 120 70 cp mp 2,38 12,00 2,67 3,00 0,89 4,00 4,80 10,08 1,07 2,00 
ric-ship 80 120 80 pallet nylon 1,85 4,00 2,00 2,00 0,92 2,00 1,92 3,07 0,89 1,42 
ric-ship 80 120 100 gibo+cp ?? 1,23 3,00 1,83 2,00 0,67 1,50 1,44 2,88 0,64 1,18 
          TOTAL 64,23 171,00     56,85 152,90 21,08 59,29 
 
        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
1 80 120 100 gibo pa 5,00 24 1,46 3 3,42 8,00 7,68 23,04 3,28 4,80 
1 80 120 100 gibo rech 0,31 2 1,33 2 0,23 1,00 0,96 1,92 0,22 0,30 
1 80 120 100 gibo mp 1,46 3 1,18 2 1,24 1,50 1,44 2,88 1,19 1,40 
1 80 120 100 gibo sl 0,46 3 1,33 2 0,35 1,50 1,44 2,88 0,33 0,44 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
1 80 120 100 gibo nada 1,46 6 1,00 1 1,46 6,00 5,76 5,76 1,40 1,40 
1 80 120 100 gibo+cp pa 0,08 1 1,00 1 0,08 1,00 0,96 0,96 0,07 0,07 
1 70 110 70 KTP carton pa 1,54 7 2,00 2 0,77 3,50 2,70 3,77 0,59 0,83 
1 60 80 60 BMW pa 0,15 1 1,00 1 0,15 1,00 0,48 0,29 0,07 0,04 
1 60 80 60 BMW nada 0,23 3 1,00 1 0,23 3,00 1,44 0,86 0,11 0,07 
1 80 120 60 Udalbide mp 0,15 1 1,00 1 0,15 1,00 0,96 0,58 0,15 0,09 
1 80 120 60 Udalbide nada 0,38 3 1,00 1 0,38 3,00 2,88 1,73 0,37 0,22 
1 70 110 75 Bel Woco mp 0,31 4 2,00 2 0,15 2,00 1,54 2,31 0,12 0,18 
1 70 110 75 Bel Woco nada 0,08 1 1,00 1 0,08 1,00 0,77 0,58 0,06 0,04 
1 80 120 40 KLT pa 0,08 1 1,00 1 0,08 1,00 0,96 0,38 0,07 0,03 
1 80 120 80 KLT pa 0,08 1 1,00 1 0,08 1,00 0,96 0,77 0,07 0,06 
1 80 120 100 KLT pa 0,46 1 1,00 1 0,46 1,00 0,96 0,96 0,44 0,44 
1 100 120 100 KLT pa 0,46 3 1,33 2 0,35 1,50 1,80 3,60 0,42 0,55 
1 100 120 120 KLT pa 0,15 1 1,00 1 0,15 1,00 1,20 1,44 0,18 0,22 
1 100 120 60 KLT nada 0,08 1 1,00 1 0,08 1,00 1,20 0,72 0,09 0,06 
1 100 120 100 KLT nada 0,15 1 1,00 1 0,15 1,00 1,20 1,20 0,18 0,18 
1 80 120 40 cp pa 0,46 2 1,00 1 0,46 2,00 1,92 0,77 0,44 0,18 
1 80 120 60 cp pa 0,08 1 1,00 1 0,08 1,00 0,96 0,58 0,07 0,04 
1 80 120 80 cp pa 0,15 1 1,00 1 0,15 1,00 0,96 0,77 0,15 0,12 
1 80 120 90 cp pa 0,38 2 1,00 1 0,38 2,00 1,92 1,73 0,37 0,33 
1 80 120 100 cp pa 0,08 1 1,00 1 0,08 1,00 0,96 0,96 0,07 0,07 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
1 80 120 110 cp pa 0,62 3 1,00 1 0,62 3,00 2,88 3,17 0,59 0,65 
1 80 120 40 cp mp 0,08 1 1,00 1 0,08 1,00 0,96 0,38 0,07 0,03 
1 80 120 80 cp mp 0,08 1 1,00 1 0,08 1,00 0,96 0,77 0,07 0,06 
1 80 120 90 cp mp 0,15 2 2,00 2 0,08 1,00 0,96 1,73 0,07 0,13 
1 80 120 100 cp mp 0,08 1 1,00 1 0,08 1,00 0,96 0,96 0,07 0,07 
1 100 120 100 KLT Woco pa 0,08 1 1,00 1 0,08 1,00 1,20 1,20 0,09 0,09 
1 80 120 13 palet nada 0,62 3 2,00 3 0,31 1,00 0,96 0,37 0,30 0,08 
1 80 120 100 palet carton 0,54 3 1,00 1 0,54 3,00 2,88 2,88 0,52 0,52 
1 80 120 110 palet carton 0,31 1 1,00 1 0,31 1,00 0,96 1,06 0,30 0,32 
1 100 120 40 palet carton 0,23 1 1,00 1 0,23 1,00 1,20 0,48 0,28 0,11 
1 100 120 70 palet carton 0,62 1 1,00 1 0,62 1,00 1,20 0,84 0,74 0,52 
1 100 120 90 palet carton 0,38 2 1,00 1 0,38 2,00 2,40 2,16 0,46 0,42 
1 100 120 120 palet carton 1,08 3 1,00 1 1,08 3,00 3,60 4,32 1,29 1,55 
          TOTAL 19,08 98,00     65,13 81,75 15,40 16,73 
 
        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
9 80 120 100 gibo pa 14,38 28,00 3,00 4,00 4,79 7,00 6,72 26,88 4,60 13,81 
9 80 120 100 gibo rech 0,15 1,00 1,00 1,00 0,15 1,00 0,96 0,96 0,15 0,15 
9 80 120 100 gibo mp 3,00 6,00 2,00 3,00 1,50 2,00 1,92 5,76 1,44 2,88 
9 80 120 100 gibo sl 28,62 36,00 3,77 4,00 7,59 9,00 8,64 34,56 7,29 27,47 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
9 80 120 100 gibo ?? 1,23 6,00 2,00 3,00 0,62 2,00 1,92 5,76 0,59 1,18 
9 100 120 70 VW0001 pa 0,69 4,00 1,00 1,00 0,69 4,00 4,80 3,36 0,83 0,58 
9 80 120 60 Udalbide mp 21,00 27,00 4,77 6,00 4,40 4,50 4,32 15,55 4,23 12,10 
9 100 120 100 KLT nada 0,08 1,00 1,00 1,00 0,08 1,00 1,20 1,20 0,09 0,09 
9 100 120 150 KLT nada 0,08 1,00 1,00 1,00 0,08 1,00 1,20 1,80 0,09 0,14 
9 80 120 100 gibo+cp pa 2,38 5,00 3,00 3,00 0,79 1,67 1,60 4,80 0,76 2,29 
9 52 80 60 TRW pa 12,00 22,00 3,23 4,00 3,71 5,50 2,29 5,49 1,55 3,00 
9 100 120 100 KLT Woco pa 0,08 1,00 1,00 1,00 0,08 1,00 1,20 1,20 0,09 0,09 
9 80 120 60 cp pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,58 0,07 0,04 
9 80 120 70 cp pa 0,23 3,00 2,00 2,00 0,12 1,50 1,44 2,02 0,11 0,16 
9 80 120 80 cp pa 0,62 5,00 1,00 1,00 0,62 5,00 4,80 3,84 0,59 0,47 
9 80 120 90 cp pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,86 0,07 0,07 
9 80 120 100 cp pa 0,31 3,00 2,00 3,00 0,15 1,00 0,96 2,88 0,15 0,30 
9 80 120 110 cp pa 0,23 2,00 1,00 1,00 0,23 2,00 1,92 2,11 0,22 0,24 
9 80 120 60 cp mp 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,58 0,07 0,04 
9 80 120 70 cp mp 0,31 2,00 1,00 1,00 0,31 2,00 1,92 1,34 0,30 0,21 
9 80 120 80 cp mp 0,15 1,00 1,00 1,00 0,15 1,00 0,96 0,77 0,15 0,12 
9 80 120 90 cp mp 0,15 2,00 1,00 1,00 0,15 2,00 1,92 1,73 0,15 0,13 
9 80 120 100 cp mp 0,31 1,00 1,00 1,00 0,31 1,00 0,96 0,96 0,30 0,30 
          TOTAL 86,23 160,00         54,53 124,99 23,89 65,85 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
10 80 120 100 gibo sl 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,96 0,07 0,07 
10 80 120 100 gibo pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,96 0,07 0,07 
10 70 100 75 cm mp 1,46 4,00 1,50 4,00 0,97 1,00 0,70 2,10 0,68 0,77 
10 80 120 100 KTP nada 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,96 0,07 0,07 
10 80 120 40 cp pa 0,15 2,00 1,00 1,00 0,15 2,00 1,92 0,77 0,15 0,06 
10 80 120 50 cp pa 0,54 2,00 1,00 1,00 0,54 2,00 1,92 0,96 0,52 0,26 
10 80 120 70 cp pa 0,38 2,00 1,00 1,00 0,38 2,00 1,92 1,34 0,37 0,26 
10 80 120 90 cp pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,86 0,07 0,07 
10 80 120 40 cp mp 1,23 3,00 1,00 1,00 1,23 3,00 2,88 1,15 1,18 0,47 
10 80 120 50 cp mp 1,77 4,00 1,00 1,00 1,77 4,00 3,84 1,92 1,70 0,85 
10 80 120 60 cp mp 0,85 2,00 1,00 1,00 0,85 2,00 1,92 1,15 0,81 0,49 
10 80 120 70 cp mp 4,92 9,00 1,00 1,00 4,92 9,00 8,64 6,05 4,73 3,31 
10 80 120 80 cp mp 1,54 4,00 1,00 1,00 1,54 4,00 3,84 3,07 1,48 1,18 
10 80 120 90 cp mp 1,69 3,00 1,00 1,00 1,69 3,00 2,88 2,59 1,62 1,46 
10 80 120 100 cp mp 0,77 3,00 0,83 1,00 0,92 3,00 2,88 2,88 0,89 0,74 
10 80 120 110 cp mp 0,77 2,00 1,00 1,00 0,77 2,00 1,92 2,11 0,74 0,81 
10 80 120 130 cp mp 0,08 1,00 1,00 1,00 0,08 1,00 0,96 1,25 0,07 0,10 
10 80 120 150 cp mp 0,15 1,00 1,00 1,00 0,15 1,00 0,96 1,44 0,15 0,22 
10 80 120 230 cp mp 0,23 1,00 1,00 1,00 0,23 1,00 0,96 2,21 0,22 0,51 
10 80 120 100 gibo+cp pa 0,62 3,00 1,00 1,00 0,62 3,00 2,88 2,88 0,59 0,59 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
10 100 120 115 palet carton 0,08 1,00 1,00 1,00 0,08 1,00 1,20 1,38 0,09 0,11 
          TOTAL 17,54 51,00         46,06 39,00 16,28 12,47 
 
        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
12 80 120 100 gibo sl 16,85 31,00 3,23 4,00 5,21 7,75 7,44 29,76 5,01 16,17 
12 80 120 100 gibo nada 0,46 2,00 2,00 2,00 0,23 1,00 0,96 1,92 0,22 0,44 
12 80 120 100 KLT Woco sl 2,77 6,00 1,00 1,00 2,77 6,00 5,76 5,76 2,66 2,66 
12 80 120 100 KLT Woco nada 1,15 4,00 1,29 2,00 0,90 2,00 1,92 3,84 0,86 1,11 
12 52 80 60 TRW pa 0,15 2,00 1,00 1,00 0,15 2,00 0,83 0,50 0,06 0,04 
12 52 80 60 TRW nada 0,69 4,00 1,00 1,00 0,69 4,00 1,66 1,00 0,29 0,17 
12 92 95 160 horno nada 0,54 2,00 1,00 1,00 0,54 2,00 1,75 2,80 0,47 0,75 
          TOTAL 22,62 51,00         20,32 45,57 9,57 21,35 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
13 80 120 100 gibo pa 2,46 4,00 1,00 1,00 2,46 4,00 3,84 3,84 2,36 2,36 
13 80 120 100 gibo rech 0,62 3,00 1,00 1,00 0,62 3,00 2,88 2,88 0,59 0,59 
13 80 120 100 gibo mp 7,08 11,00 1,00 1,00 7,08 11,00 10,56 10,56 6,79 6,79 
13 80 120 100 gibo nada 1,77 9,00 1,00 1,00 1,77 9,00 8,64 8,64 1,70 1,70 
          TOTAL 11,92 27,00         25,92 25,92 11,45 11,45 
 
 
        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
15 80 120 100 gibo pa 5,62 9 1,54 2 3,65 4,50 4,32 8,64 3,50 5,39 
15 80 120 100 gibo nada 2,31 6 1,64 3 1,41 2,00 1,92 5,76 1,35 2,22 
15 80 120 100 gibo rech 0,85 5 1,67 2 0,51 2,50 2,40 4,80 0,49 0,81 
15 70 110 70 KTP carton pa 0,85 7 2,50 3 0,34 2,33 1,80 3,77 0,26 0,46 
15 100 120 100 KLT pa 0,31 2 1,33 2 0,23 1,00 1,20 2,40 0,28 0,37 
15 100 120 100 KLT nada 0,08 1 1,00 1 0,08 1,00 1,20 1,20 0,09 0,09 
15 80 120 40 cp pa 0,46 1 1,00 1 0,46 1,00 0,96 0,38 0,44 0,18 
15 80 120 60 cp pa 0,23 1 1,00 1 0,23 1,00 0,96 0,58 0,22 0,13 
15 80 120 70 cp pa 0,23 1 1,00 1 0,23 1,00 0,96 0,67 0,22 0,16 
15 80 120 80 cp pa 0,08 1 1,00 1 0,08 1,00 0,96 0,77 0,07 0,06 
15 80 120 90 cp pa 1,00 3 1,00 1 1,00 3,00 2,88 2,59 0,96 0,86 
15 80 120 110 cp pa 0,69 4 1,00 1 0,69 4,00 3,84 4,22 0,66 0,73 
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15 92 95 160 horno pa 0,85 3 1,00 1 0,85 3,00 2,62 4,20 0,74 1,18 
          TOTAL 13,54 44,00         26,02 39,98 9,30 12,64 
 
        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
16 80 120 100 gibo pa 4,31 7 1,08 2 4,00 3,50 3,36 6,72 3,84 4,14 
16 80 120 100 gibo nada 0,08 1 1,00 1 0,08 1,00 0,96 0,96 0,07 0,07 
16 70 110 70 KTP carton pa 0,69 5 2,50 3 0,28 1,67 1,28 2,70 0,21 0,37 
16 100 120 50 KLT Woco pa 0,08 1 1,00 1 0,08 1,00 1,20 0,60 0,09 0,05 
16 80 120 80 cp pautado a 0,46 1 1,00 1 0,46 1,00 0,96 0,77 0,44 0,35 
16 80 120 40 cp pa 0,38 1 1,00 1 0,38 1,00 0,96 0,38 0,37 0,15 
16 80 120 70 cp pa 0,15 1 1,00 1 0,15 1,00 0,96 0,67 0,15 0,10 
16 80 120 90 cp pa 0,92 4 1,00 1 0,92 4,00 3,84 3,46 0,89 0,80 
16 100 120 70 cp sucio 1,62 2 1,75 2 0,92 1,00 1,20 1,68 1,11 1,36 
16 92 95 160 horno pa 2,08 6 1,08 2 1,92 3,00 2,62 8,39 1,68 2,90 
16 92 95 160 horno nada 0,08 1 1,00 1 0,08 1,00 0,87 1,40 0,07 0,11 
16 92 95 160 horno da trattare 1,69 6 1,00 1 1,69 6,00 5,24 8,39 1,48 2,37 
16 80 120 13 palet nada 0,15 1 1,00 1 0,15 1,00 0,96 0,12 0,15 0,02 
          TOTAL 12,69 37,00         24,42 36,24 10,54 12,79 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol
17 80 120 70 cp contamin 14,22 15,00 1,00 1,00 14,22 15,00 14,40 10,08 13,65 9,56 
17 92 95 160 horno nada 9,11 12,00 1,00 1,00 9,11 12,00 10,49 16,78 7,96 12,74
17 80 120 100 gibo mp rech 1,56 2,00 2,00 2,00 0,78 1,00 0,96 1,92 0,75 1,49 
17 80 120 100 gibo document 2,00 2,00 2,00 2,00 1,00 1,00 0,96 1,92 0,96 1,92 
17 80 120 100 gibo goma 0,78 1,00 1,00 1,00 0,78 1,00 0,96 0,96 0,75 0,75 
17 80 120 100 gibo+cp ?? 1,00 1,00 1,00 1,00 1,00 1,00 0,96 0,96 0,96 0,96 
17 80 120 100 gibo scaffali 1,00 1,00 1,00 1,00 1,00 1,00 0,96 0,96 0,96 0,96 
          TOTAL 29,67 34,00         29,69 33,58 25,99 28,38
 
        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
18 80 120 100 gibo pa 0,08 1,00 1,00 1,00 0,08 1,00 0,96 0,96 0,08 0,08 
18 80 120 100 gibo goma 9,33 17,00 2,92 4,00 3,20 4,25 4,08 16,32 3,07 8,96 
18 80 120 100 gibo mp 4,33 13,00 2,22 4,00 1,95 3,25 3,12 12,48 1,87 4,16 
18 100 120 70 Jaula Mich mp 0,58 5,00 1,67 3,00 0,35 1,67 2,00 4,20 0,42 0,49 
18 100 120 100 gibo mp 0,50 3,00 1,25 2,00 0,40 1,50 1,80 3,60 0,48 0,60 
18 80 100 80 Jaula Mich mp 0,67 5,00 1,67 2,00 0,40 2,50 2,00 3,20 0,32 0,43 
18 80 120 95 KTP plástico goma 8,42 14,00 3,00 4,00 2,81 3,50 3,36 12,77 2,69 7,68 
18 70 110 70 KTP carton goma 1,67 6,00 2,60 3,00 0,64 2,00 1,54 3,23 0,49 0,90 
18 80 120 60 cp goma 1,00 3,00 1,50 3,00 0,67 1,00 0,96 1,73 0,64 0,58 
18 100 120 80 Michelin goma 11,08 16,00 3,92 5,00 2,83 3,20 3,84 15,36 3,40 10,64 
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        on the floor m2 m3 m2 m3 
Zone D1 D2 Height Type Content av num max num av col max col mean max max area max vol av area av vol 
18 110 120 100 Bel Woco pa 0,25 1,00 1,00 1,00 0,25 1,00 1,32 1,32 0,33 0,33 
18 70 70 80 embudo azul mp 1,67 6,00 3,25 4,00 0,51 1,50 0,74 2,35 0,25 0,65 
18 80 120 40 cp mp 0,33 1,00 1,00 1,00 0,33 1,00 0,96 0,38 0,32 0,13 
18 80 120 50 cp mp 0,92 2,00 1,00 1,00 0,92 2,00 1,92 0,96 0,88 0,44 
18 80 120 60 cp mp 0,58 3,00 1,00 1,00 0,58 3,00 2,88 1,73 0,56 0,34 
18 80 120 70 cp mp 2,75 9,00 1,44 3,00 1,90 3,00 2,88 6,05 1,83 1,85 
18 80 120 80 cp mp 2,33 5,00 1,30 2,00 1,79 2,50 2,40 3,84 1,72 1,79 
18 80 120 90 cp mp 4,17 9,00 2,89 4,00 1,44 2,25 2,16 7,78 1,38 3,60 
18 80 120 100 cp mp 0,17 1,00 1,00 1,00 0,17 1,00 0,96 0,96 0,16 0,16 
18 80 120 110 cp mp 0,08 1,00 1,00 1,00 0,08 1,00 0,96 1,06 0,08 0,09 
18 80 120 130 cp mp 0,58 4,00 1,00 1,00 0,58 4,00 3,84 4,99 0,56 0,73 
18 100 120 80 cp mp 0,42 4,00 2,50 4,00 0,17 1,00 1,20 3,84 0,20 0,40 
18 100 120 200 cp mp 0,83 3,00 1,00 1,00 0,83 3,00 3,60 7,20 1,00 2,00 
18 92 95 160 horno nada 1,75 11,00 1,00 1,00 1,75 11,00 9,61 15,38 1,53 2,45 
18 100 120 50 palet nylon 3,00 3,00 1,00 1,00 3,00 3,00 3,60 1,80 3,60 1,80 
          TOTAL 57,50 146,00         62,69 133,49 27,87 51,26 
 
